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The Effects of Luminous Ceiling 
Elements on Visibility 


NE YEAR ago, at the Technical Conference 
of the Illuminating Engineering Society in 
Boston, one of the authors presented a paper 
entitled ‘‘Louverall Lighting Techniques'’’ in 
which the problem of reflected glare under louvered 
ceiling systems was discussed. The purpose of this 
paper is to present the results of further studies of 
such systems with particular emphasis being placed 
on the aforementioned ramification. In addition to 
louvered systems, the study was broadened to in- 
clude an examination of a translucent panel system 
and several combination systems which are dis 
cussed in detail later in this paper 
It was decided to use as the basis for this investi 
gation a typical small office in which the main en 
deavor encompassed the task of drafting. The 
results of this study, while keyed to this exacting 
visual problem, can also be applied to other seeing 
tasks in business which have a similar degree of 
severity 
The room used for these tests was that used in 


' The physical dimensions of the 


previous studies 
room together with its various reflection factors are 
shown in Fig. 1. In order to compare the several 
types of systems, the lighting equipments and lamps 
used were identical throughout each series of tests 
with only the ceiling element (7.¢. louvers, panels, 
ete.) being changed 

The lighting equipments consisted of closed end 
porcelain enameled reflectors permitting the use of 
either 1, 2 or 3 fluorescent lamps each of the 40 
watt, T-12, 4500 


tests lighting equipments of the same general type 


white type. For two series of 
were substituted to enable the use of either one or 
two fluorescent lamps each of the 40-watt, T-17 
(low brightness), 4500° white type 

The louvered systems investigated included only 
those using translucent materials since previous 
data have shown that, with comparable lighting 
equipments, opaque louvers were considerably 
lower in utilization efficiency.'. The translucent 
material used for the louver vanes was found to 
A paper presented at the National Technical Conference of the 
I ninating Engineering Society held September 20-23 1949 
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Effects of Luminous Ceiling Elk ments 


By BENJAMIN SCOTT BENSON, jR. 
ERIC H. CHURCH 


The purpose of this paper is to present the re- 
sults found and conclusions reached from a 
study of louvered and paneled ceiling systems 
on the basis of visual tasks as found in a 
drafting room. 


have a reflection factor of 16 per cent and a trans- 
mission factor of 78 per cent 

Among the louver designs considered was the 
conventional type having 90° (or vertical) vanes 
length- 


Another 


forming a 2” x 2” x 2” cell and affording 45 
wise and crosswise shielding (Fig. 2A 

type investigated was one having tilted vanes in one 
direction (Fig. 2B 
of tilt were investigated from the standpoint of 
With the same 
with respect to the 


A number of different angles 


shielding and utilization efficiency 
degree of shielding (vertical 
observer, it was determined photometrically that 
the angle of vane tilt should be in the neighborhood 
of 45 
efficiency 


from the standpoint of maximum utilization 
As a result the tilted vane louvers used 
in the test had the crosswise (to the lamp) 
at 45 
of louver afforded a 90 


vanes 
with the lengthwise blades at 90°. This type 
(vertical) shielding in one 
direction parallel to the lamps (and to the ob- 
a 2615 


server's line of vision shielding in the 


opposite direction and 45° shielding crosswise to 


the lamps 


The luminous panels were formed by laying trac- 


ing paper over the vacated support frames for the 
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ROOM DIMENSIONS -15'6" « 15'6" 
REFLECTOR SPACING - 3'«5' 
REFLECTION FACTORS 
CEILING CAVITY - 80% 
% 











Figure 1. Cross-secuon O1 tue test soum. 
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Figure 2A. (Left) Portion of translucent louver 


90° vanes. Figure 2 B. 


Portion of translucent louver 


(Right) 


vanes in one direction. 


ised had authors 


translucency 


what the 
The reflec 


‘ent and the 


aterial 
a suitable 
» be 25 per 

transmission factor 66 per cent 
The combination systems consisted of the 90 
nt throughout the room with vari 
the 


lamps in only at irtion of the 


vane louver eleme 


methods used to reduce brightness of the 


ous 
system which 


might contribu » reflected glare in the area of 


regard. It was believed that a study of such com 


iat they would 


efficiency of 
including foot 
measurements 
All lamps 

Data 


lean 


ness) lamps 
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Comparison of Systems—Utilization Efficiencies 


To provide a comparison of the relative utiliza- 
tion efficiencies of the various systems under con 


sideration, footeandle readings were taken with a 


cosine corrected instrument at 36 stations through 
} shows graphically the average 


height of 30 


Fig 


jut the room 


horizontal footeandles at a inches 
above the floor for the various ceiling elements and 
Values the 


lighting equipments operating with three, two and 


-ombinations thereof are shown for 
one lamps per reflector with the exception of the 
low brightness equipments which had a maximum 
of two lamps per reflector, and combinations which 
were measured only with three lam) s per reflector 

Table I is a compilation of the data shown in 
Fig 
in terms of that of the 90 
T-12 lamps equal to 100 per cent 

As shown in Table I 
the 90 


rs 


} expressed as relative utilization efficiencies 


translucent louvers with 
under the conditions of the 
test, vane translucent louver system with 


[-12 lamps was over 6 per cent more efficient (utili- 


ane 2.4 > LAMPS 


Figure 3. Average horizontal footcandles on a plane 30 
inches above the floor using various ceiling elements. 
ENGINEERING 
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TABLE I.—Relative average utilization efficiencies of 


varions ceiling elements. 


Relative Average 
Utilization 
Bfficiency 


Ceiling Element 


90° Vane Translu 
45° Vane Translucent Louve 
Translucent Panels (T.12 
90° Vane Trans 

Cente T.12 

\ 


ent Louvers 


zation-wise) than the translucent panel system 
Previous data have shown that with a greater depth 
of cavity, all other conditions remaining equal, this 
difference is even greater. In one test, for instance, 
it was found that the 90° vane translucent louver 
system had a 12 per cent greater utilization effi 
ciency than the translucent panel system 

The utilization efficiency of the 45° vane louver 
system is somewhat low due in part to so-called 
light trappage between the tilted vanes and in part 
to the asymmetric distribution of the system. The 
utilization would be improved in areas of higher 
room index and by the use of directional lighting 
equipments in the cavity. The utilization efficiency 
of the system using the 90° vane louver element in 
combination with opal diffusing covers on every 
reflector was expectedly low. The systems using 
various combinations of elements to reduce the 
brightness in the nadir to 45° zone in only the 
section which might possibly cause reflected glare, 
resulted in but little reduction in the utilization 
efficiency compared to that of the base system using 


the 90° vane louver element throughout 


Comparison of Systems—Visibility 

The comparison of the various systems from the 

standpoint of visibility entailed the simulation of 
typical drafting conditions 

Near the center of the test room was placed a 

drawing board (Fig. 4) measuring 52” by 36” at 

a height of 31” and tilted at an angle of 10 


With the draftsman 


from 
the horizontal observer) in 
position and with a mirror placed at his center of 
regard on the board, the exact position of the board 
was determined as that location where he had full 
view of the reflected lamp images of the center 
lighting equipment with no louvers or panels in 
place. This position caused the center of regard 
to fall within the zonule of reflected glare. To 
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Figure 4. Top of drawing board showing targets used for 
tests. 


locate the center of regard in the zone of no re- 
flected glare, the board and observer were so 
arranged that the mirror, when positioned at the 
center of regard, reflected that portion of the ceil- 
ing element located midway between adjacent light- 
ing equipments 

It is recognized, that in a drafting room there are 
a great many types of visual tasks having varying 
degrees of severity. The visual task selected for 
these tests was believed to be representative of 
drafting room practice, and in addition, provided a 
degree of control which practically eliminated the 
possibility of guess-work on the observer’s part 
The task consisted of viewing a blackline print of a 
small interrupted cirele (Fig. 5) through a sheet 
cloth. The overall diameter 
the width of line 0.026” 
At a distance of 14” 


this interruption subtended a visual angle slightly 


of tracing (pencil 
of the circle was 0.206", 
and the interruption 0.028” 
less than 0°7". Viewed through the tracing cloth, 
the reflection factor of the background was meas 
ured to be 67 per cent while that of the circle was 
determined to be 6 per cent 

Using the above described ‘‘target’’ at the center 
of regard, visibility measurements were made by 
the observer using a Luckiesh-Moss visibility meter 
held fixedly in a suitable support at a distance of 
14 inches from the task and at normal viewing 
angle. The criterion of visibility was for the ob- 
server to determine not only the presence, but also 
the location of the interruption in the circle after it 
was roiated about its center to a radial position 
unknown to him. In order for the observer’s read- 
ing to be accepted by the recorder, it was first neces- 
sary for the former to positively identify the posi 
Read- 


ings for each set of conditions were continued until 


tion of the interruption in terms of the clock. 
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Figure 5. Close-up of target used with visibility meter 
Insert shows enlarged view of interrupted circle at center 
of target 


i significant average was established 


\ series 0 
at the 


f brightness measurements were taken 


Lueckiesh-Taylor 


f with a 
Fig. 6 


factors to the 


regard 


eenter o 


brightness meter on targets having com 


parable reflection target used with 


the visibility meter. These targets were obtained 
through 
samples of black-line The 
used as a check on the 
VF 


and Ickis 


by developing unexposed and exposed 


tracing clot} paper 


brightness readings were 
determining the 
Darley 
eadings of the targets cov 


elluloid 


ompute a- 


visibility measurements by 


sibility factor ording to 
Additional 


draftsman’s 


Triangle 


Figure 6. Close-up of target used with brightness meter. 
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DISTRIBUTION OF REFLECTED 
LIGHT FROM DRAWING SURFACE 
(RF. OF WHITE BACKGROUND « 72%) 


AK 


- j/ 
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PENCIL CLOTH ON WHITE TRIANGLE ON PENCIL CLOTH 


BACKGROUND ON WHITE BACKGROUND 
(COMBINED RF «70%) (COMBINED RF. *+53%) 





Figure 7. Distribution of reflected light (normal inci 
dence) from drawing surface with and without triangle. 


Visibility Ratio’’ later discussed in this paper 
Shown in Table II 


results obtained from the visibility and brightness 


are the tabulations of the 


measurements using the targets previously de- 
For 
louvers, panels, etc.) are shown the footcandles on 
the the the 


draftsman in position and two sets of results based 


scribed each type of ceiling element (ve. 


target area of drawing board with 
upon conditions conducive respectively to reflected 
glare and to no reflected glare 

Table II gives for each condition the PMV, or 
Percent Maximum Visibility determined from the 
visibility measurements, and the Triangle Visibility 
Ratio determined from the brightness measure- 
ments 

The term ** Percent Maximal Visibility’’ has been 
described in previous publications** so this paper 
need not discuss it further than to say that it is a 
seale based on a Relative Visibility of 20 being 
considered a practical maximum and assigned the 
value of 100 per cent with 0 per cent assigned, as a 
minimum, to a Relative Visibility of 1.9 
Ratio’’ has been 


the reduction in 


The term ‘* Triangle Visibility 
the 
visibility caused by specular reflections from the 


used to express measure of 
vlossy surface of the celluloid triangle placed atop 
the basic task. It this 
condition is not representative of normal visual 


visual is recognized that 


tasks in drafting as the draftsman rarely views 


his work through such a medium. The term was 


considered to be of some limited value, however, 


in that it afforded an approximate method of com- 


parison of the various lighting systems from the 


aspect of possible deleterious reflected brightness 
The basis for the values given under the Triangle 
ILLUMINATING 


Benson-Church ENGINEERING 





TABLE II.—Tabulation of the Per Cent Maximal Visibilities and Triangle Visibility Ratios of the various ceiling 
elements. 


Zone of No Refiected Glare 
Triangle 
Visibility 
Ratio (in 

*e of trans- 

lucent 
panels 
100°.) 


Zonule of Refiected Glare 
Triangle 
Visibility 
Ratio (in 

*e of trans- 

lucent 
panels 
100°.) 


PMV (in “ 
Percent of trans- 
Maximal lucent Visibility 
Visibility panels Ratio 
(PMV) 100°.) %. 


PMV (in *+ 
Percent of trans- 
MaximAl lucent Visibility 
Visibility panels Ratio 
(PMV) 100°.) %e 


Pt-c on 
Board 
(drafts- 
man in 
position) 


Triangle Triangle 


Ceiling Element 


3 LAMPS PER REFLECTOR 


90° Vane 
Louvers 

45° Vane Translucent 
Louvers 


Translucent 


Translucent Panels 
90° Vane Translucent 
Louvers 45° Vanes in 
Center 
90° Vane Translucent 
Louvers—90 Vanes + 
Trans 


90° Vane Translucent 


Panel in Center 
Louvers—Opal Cover 
Center Reflector 

> Vane Translucent 
Louvers 
all Reflectors 


Opal Covers 


nless otherwise indic 


Vane Translucent 

Louvers 

10° Vane Translucent 
Louvers LOW 
BRIGHTNESS LAMPS 

45° Vane Translucent 
Louvers 

Translucent Panels 


96.1 101 
94.9 100. 


1 LAMP PER REFLECTOR 


90° Vane Translucent 
Louvers 
90° Vane Translucent 
Louvers—( LOW 
BRIGHTNESS LAMPS 73 112.7 
45° Vane Translucent 
Louvers 10¢€ 
Translucent Panels 5 65.2 100.0 


Note: Unless otherwise indicated all lamps are 40 W 


T.12, 4501 
Low brightness lamps are 40 W, T-17, 4500° white 


Visibility Ratio columns are the brightness measure- 
both without the 


From these measurements were 


ments of the targets with and 
triangle in place 
computed Visibility Factors both with and without 
The Triangle Visibility Ratio is equal 


of the Visibility Factor 


the triangle 
to the ratio 
as determined with the triangle in position, to the 

The 
Ratio 


caused by 


(in per cent 


Visibility Factor determined less the triangle. 
greater the value of the Triangle Visibility 


the lower the reduction in visibility 
specular reflections from the triangle 

For purposes of comparison, both the Percent 
Maximal Visibility 


Ratios have been additionally shown in per cent of 


and the Triangle Visibility 


the corresponding values under translucent panels 
equalling 100 per cent 
In studying Table I 
that the areas on the drawing board which coincide 
with the reflected 
minor percentage of the entire board area 


it should be held in mind 


constitute a 


With 


zonules of glare 
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100.¢ 


100.6 
100.0 


the 90° vane system using three lamps per reflector 
as an example, a mirror plot of these zonules indi- 
cate that 88 per cent of the drawing board falls in 
the zone of no reflected glare, with the remaining 12 
per cent in locations where reflected brightness 
might possibly be objectionable 

Considering the various systems operated with 
three lamps per reflector there is, generally speak- 
Percent Maximal 


the zonule of re- 


difference as far as 
in both 


ing, small 
Visibility 
flected glare and the zone of no reflected glare. 


is concerned 


The combination using opal covers on all reflectors 
had a lower PMV than the other systems due to its 
reduced utilization efficiency. As shown, the Per- 
cent Maximum Visibilities of the 90° vane louvers, 
both with and without the addition of a translucent 
panel over the center louver, were slightly higher 
than the translucent panel system, while the re 
mainder were slightly lower. 

The Triangle Visibility Ratio of the 90° vane 
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90° VANE 
TRANSLUCENT 

LOUVERS 

(3 LAMP) 











45° VANE 
TRANSLUCENT 

LOUVERS 

(3 LAMP) 


NOTE - CEILING VIEW 
SHOWS APPEARANCE 
FROM OPPOSITE 
DIRECTIONS. 





TRANSLUCENT 
PANELS 
(3 LAMP) 











90° VANE 
TRANSLUCENT 
LOUVERS WITH 
TRANSLUCENT 
PANEL OVER 
CENTER LOUVER 
(3 LAMP) 





90° VANE 
TRANSLUCENT 
LOUVERS 
(2 LOW- BRIGHTNESS 
LAMPS) 


Figure 8. Typical visual tasks viewed at the zonule 
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of reflected glare using various ceiling elements. 
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louver system (three lamp) in the zonule of re- 
flected glare was not quite 10 per cent less than 
with the translucent panel system. This means 
that when the the visual task 


through the triangle he will find that 12 per cent 


draftsman views 
of the drawing board has approximately 10 per cent 
less visibility with the 90° vane louver system than 
with the translucent panels. The average Triangle 
Visibility Ratio for the 


cent higher for the 90 


board, however, is about 


one per vane louver system 
than for the panels 

The 90°vane louver system with the addition of 
the translucent panel over the center louver was, 
in the authors’ opinion, the best of the combinations 
tested 

The two and one lamp series show greater relative 
Percent Maximal Visibilities with 


Visibility 


differences in the 


higher Triangk Ratios for the 90° vane 
louver 


The use 


system 

of low brightness lamps with the 90 
vane louver system stands out remarkably well in 
the two-lamp series though it was not possible, un 
fortunately, to have a comparison in the three-lamp 


series 


Comparison of Systems— 

Discomfort Due to Direct Glare 

In order to offer a ,omparison of several of the 
more representative systems from the standpoint 
of observer discomfort due to direct glare, a num- 
ber of Glare Ratings® were computed for the three- 
lamp per reflector series. The brightness measure 
and the 
based on the observer being seated at the drawing 


ments used ealculations involved were 


board. A horizontal line of sight was assumed 


The following results were determined : 


Vane Louvers rating of 3.0 


rranslucent 


Vane Translucent Louvers rating of 2.4 


Translucent Panels glare ratir 


90° Vane Translucent Louvers 
tors glare rating of 2.1 

From the standpoint of discomfort due to direct 
the 90 


translucent 


glare vane translucent louver system and 
the 


while the 45 


panel system were about equal 


vane system and the 90° vane system 
with opal covers on all reflectors were comparable 


systems were not rated since it 


The combination 
can be predicted that they would be very close to 
the 90 

The fact that all of the svstems checked had glare 
the 

leads to 
under the conditions of the 
freedon 


vane translucent louver system 


considered 
that, 


all of the systems 


maximum (15 
the 
test 


ratings well below 


to indicate comfort conclusion 


had remarkable from discomfort due to 


direct glare 


Effects of Luminous Ceiling Elements 


Comparison of Systems—Photographically 


In order to provide the reader with something 
more than a collection of numerical data, the last 
method of comparison was through the medium of 
the camera. In Fig. 8 are shown various visual tasks 
as might be found in a drafting room and photo- 
graphed under certain of the systems discussed in 
earlier portions of this paper. Reading from left 
to right for each system is a view of the ceiling 
element ; a typical visual task consisting of a black- 
cloth; the 


same task with a triangle placed at the zonule of 


line print viewed under tracing (pencil 


reflected glare; a typical business machine substi- 
tuted for the drawing board; and a page extracted 
from ILLUMINATING ENGINEERING. All photographs 
were taken with identical locations for both camera 
and task 

the business 


machine, it should be pointed out that the example 


Referring to the photographs of 


used is typical of the older types which have a 
glossy black finish almost mirror-like in quality 
The more modern machines, in order to avoid specu- 
lighter in color 


For 


lar reflections, have finishes both 
and considerably more matte in appearance 
the 


dition was illustrated in order to show 


worst con- 


how little 


purposes of comparison, however, 


difference there actually is 
It is apparent that the illustrations in Fig. 8 bear 
out quite closely the results previously described. 


Summary 


The importance of good visibility cannot be gain- 
This is especially true in drafting rooms 
The 


was one quite 


said 
where the visual tasks are generally severe 
visual task selected for this study 
representative of such practice 

Under the conditions of the test there was not a 
great deal of difference between the majority of 
systems on trial. This was further borne out by 
actual visual comparisons 


The outstanding example of the various systems 


under test was the 90° vane translucent louver 


system using the 40-watt, low brightness fluorescent 
near, 


lamp. This system was consistently at, or 


the top in its every comparison 
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DISCUSSION 

R. L. Oerrinc*: The authors are to be commended for 
their thorough description of test conditions and mate- 
rials. It is possible to make intelligent evaluation of 
their work and to compare it with well-documented re 
ports of others 

The data presented in Table II are quite impressive 
when shown graphically (Fig. A). In this form, they 
clearly support the authors’ conclusions with regard to 
the superiority of the vertical blade louvers used in 
conjunction with low brightness sources. The “foot 
candle effectiveness” of this system in developing task 
visibility is equal to that of the 45° blade system and 
should be more practical from the standpoints of fabn 
eation, maintenance, and utilization Both produced 
higher task visibility per footeandle than did the more 
diffuse translucent panel 

The utilization of the 45° biade system should be mea 
surably improved by the modifications suggested by the 
authors, and by a redistribution of light sources to offset 
the “pile up” of illumination at one end of the 
test room. The distribution of light through tilted blades 
should be excellent for vertical drafting boards and, 
should the authors have even limited data in this regard, 
they would be valuable contributions 

When the authors moved their test task from the 
potential glare position to the so-called “no reflected 
glare” position, the improvement in visibility was insig 
nificant with practically all systems. It is essential to 
note this fact since it indicates that average system 
brightness may well exceed the importance of the fluo 
rescent lamp brightnesses. The greatest change occurred 
with the 90° blade louvers and the 40-watt, T-12 lamps 
The increases in PMV values of 5.6, 3.4, and 2.7 


centage points for 44.2, 88.9, and 126.8 footeandles, re 


per 


spectively, indicate very clearly that source brightness 
becomes a diminishing factor with increases in illumi 
nation. This conclusion is also supported by the ap 
parent convergence of the curves plotted from data in 
Table II 

Once the importance of overall system brightness is 
recognized, the desirability of reducing candlepower at 
the more nearly horizontal angles will be appreciated 
Reports on the few experimental installations in the 100 
200 footeandle range have often included comments re 
garding a surface sheen or low-order overall glare on the 
work. Preliminary studies of the characteristics of task 
surfaces by O. P. Meaker suggest the effect will be par 
ticularly noticeable with high-diffusion lighting systems. 
His work opens a whole new field of investigation which 
promises to extend our knowledge of reflection charac 
teristics and permit designs in the higher illumination 
ranges with assurance of comfort. The extension of 
visibility studies initiated by the authors to include sys 
tems with less diffuse output characteristics will be 
another major contribution 


Many give no heed to the fact ft voltage and ten 


perature in fluorescent /i assuring, 


therefore, to find that th ere ¢O d and con 


"Gener 
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FOOTCANOLES 


Figure A. 


trolled in this instance. In spite of these precautions, 
the data in Table II indicate inereased efficiency and 
lamps For 


utilization in some cases with additional 


instance, 80.2 footcandles were obtained with the trans- 
lucent panels using two lamps per reflector. When three 
lamps were used, 122.2 footcandles were measured ap 
increase in excess of 50 per cent. Other photometric tests, 
including those reported in “Design and Illumination 
Characteristics of Louver and Louverall Systems,” have 
indicated a loss in efficiency and utilization as lamps 
were added to a cavity or reflector of fixed size 

To avoid any confusion, it should be pointed out that 
the extremely low glare ratings of 2 and 3 apply for a 
room equivalent to about 8 feet in length and 15 feet 
6 inches wide. This assumes the point of observation (at 
the drafting table) is in about the center of the test 
space. The authors’ predictions of ratings for rooms 
more typical of large office areas would be useful. 
Huon F. Carrott*: Mr. Benson and Mr. Church are to 
be commended on their fairness in their approach to the 
problem on “The Effects of Luminous Ceiling Elements 
on Visibility.” Surely no person can argue that the 
task selected for their study was not sufficiently difficult. 
There may be a question as to “why” all of these or only 
these ceiling elements or combinations of ceiling ele- 
ments were used in their study, but even in this matter 
sufficient information is supplied that one can make rela- 
tive comparisons from the data at hand. 

Personally, I am not overly enthused with the com- 
bination of luminous and louveral! panels as this adds to 
maintenance costs, another problem with which I am 
concerned. However, in the comparison between the 
luminous ceiling and the louverall ceiling (I’m in- 
clined to review this paper as a continuation of that 
discussion) and judging from the comparative glare 
ratings, one could almost balance quality and quantity 
and choose their ceiling for economic reasons or for the 
aesthetic value, if the task is on the horizontal plane. 

It could be expected that results would follow a simi- 
lar pattern if the on the vertical plane, and I am 
sure that Messrs. Benson and Church only neglected 
this study because of the limited application. At the 
present time we are having a study conducted for glare 


ratings where the t: the vertical plane and where 


Effects of Luminous Ceiling Elements—Benson-Church 
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a luminous ceiling and a louveral!l ceiling are involved 
The vertical intensity from the luminous ceiling is about 
15-18 sq. ft-e and from the louverall ceiling 4-45 ft-c 
The results of the xdy show a negligible difference 


glare rating after adjusting vertical intensities to 


the same quantities 
Parry Moon*: The w 


praiseworthy 


Messrs. Benson and Church 
extend our knowledge of 


g. Several test methods 
ibout the same for a rather 
ns. In other words, a 


to be any better 


Is wrong in 


think 


entiy sensitive 


one encountered in trying to 


of light 


s better than a small 
agrees that 100 lumens per 
provides more con fortable econ 
inmens per square vot. Yet 

widest variet) 
factory production tests to blink tests) have 
hat this 
Nevertheless, we know that more light is bens 

accordingly 


re subtle programs of lighting 


deve oped test methods that are 

sens . how what we know to be true 

that ow brightness ratio (that is, an absences 

provides a better environment for human be 

ightness ratio. And we continue to 

wrdance with this intuitive knowledge, despite 
ruous results of present scientific tests 


*. 


Benson, Jr. ann |} H. Cuuren 


» subject of main 


s and louvered ceil 


This subject is of 

siderable influence 

partic r problem. how 
kely to muntered on 

il, surfaces. The most severe 


nvest 


Effects of Luminous Ceiling Elements 


teehr ques deve 


ness Rat Report Ne f the Comn 


and Quantity for Interior I 
eS 


The TVR for the 90 
slightly lower than that of the translucent panels in the 


operation series vane louvers was 
zonule of possible reflected glare and slightly higher in 
the zone of no reflected glare. The weighted average on 
the drawing board indicated that the reduction in visi- 
bility occasioned by specular reflections from the triangle 
was 14% per cent less for the louvers than for the trans 
lucent panels 

The seeming diserepancy in utilization efficiency was 
oceasioned primarily by the method of test selected in 
order to arrive at truer relative average values (Table 1) 
Since the lighting equipments and lamps were identical 
throughout each series the relative values for the visi- 
bility studies were not affected. 

As pointed out in the paper, the glare ratings were 
based on the observer being seated at the drawing board 
To be 


more exact, the equivalent would be a room 15 ft. 6 inches 


which was located near the center of the room 
wide by 9 ft. 3 inches long with the observer seated in a 
doorway. In a previous study of translucent louver sys- 
are rating of 6 was calculated for a room 32 
feet wide, 25 feet long, 9 ft. 9 inches from floor to bot- 
tom of louvers, and illuminated to an average of 116 foot 
eandles. A horizontal line of s it was assumed for an 
observer located at the rear of the room 
There is no variance of opinion between the authors 
and Professor Moon as to the S.Q.Q. Comn ittee’s advo 
eation of low brightness ratios. The difference is pri- 
When Professor Moon 


50 to 100 he is including 


marily t 
speaks of bri 


the brightness of the bare fluorescent lamp regardless of 


one of interpre 


ation 
ghtness ratios of 
how well shielded it is. These high values can searcely be 
considered applicable to the systems investigated except 
for the reverse viewing of the louvers having vanes tilted 


at 45 


The 8.Q.Q. Commi » can hardly be said to rule out 


(Fig. 8) 


direct cor nination when they say in their 


Report No. 171 


sual task by glaring direct component of 


nal light ean be supplied 


‘ Report ) the Committee’s ealeula 


tness ratios in a directly lighted room does 


source brightness. Tl this was inten 


their stat ul “ “We have as 
| louvered that 
lige] 


there ean be little 


doubt as t t er of “ments 


Professor 


Moon’ 


mubted!y 


objective 
Until 


ire developed, however, it would seem rea- 


sensitive 


ad vervone coneerned 


least tentatively aecept the results of the 


excellent instruments available today and the 


loped to make their use objective 
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Lighting A High-Ceiling Office 
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LIGHTING OBJECTIVE: To provide lighting for the exacting tasks performed in a newspaper editorial office. 


Installation at Chicago Daily Tribune News Room, 435 North Michigan Avenue, Chicago 


General Information: Colors and estimated reflection factors of this 72’ x 57° x 25° room are 
indicated below: 


R. F. Color 


Desks 15% Dark green 
Files 15% Dark green 
Office Machinery 8% Black 

Walls (above dado) 45% Apple green 
Dado 20% Dark green 
Ceiling 55% Light buff 
Floor 12% Mottled maroon 


The windows are all painted over; t.e., there is no daylighting. 


ti/ts ‘ON ONT “VI'V 


(over) 





Installation: Fifty-four Curtis #4061-C louvered semi-direet luminaires each containing two 
85-watt daylight fluorescent lamps provide an average illumination of 34 footeandles after two 
years of operation (approximately 18,000 hours) and at the end of a three-month maintenance 
period (just before cleaning and relamping). All room surfaces were very dirty at the time the 
measurements were made, The luminaires are spaced on 11'.-foot centers and mounted 24 feet 


above the floor 


Brightness values 


Desks 
maximum 3.2 footlamberts 


minimun 


rridridmitim 


Front Wall (wall with clock in photo 
grap 

Ipper 
middle 

Right Side Wal 
upper 
middle 
dado 

Left Side Wall 
upper 
middle 

Floor 
maximum 


minimum 


Luminaires 


45° transverse 


‘O° transverse 


vO 6transverse 


70° lengthwise 


llinois, as an 
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Lighting a Jewelry Shop Window 


LIGHTING OBJECTIVE: To provide lighting under structural handicap which will (1) attract passersby to the 
window and (2) enhance the appearance of the merchandise. 


A.LA. File No. 31/14 


Installation at Thad. B. Reese, Inc., Albany, Georgia 


General Information: A plan view of this jewelry store window is shown in Fig. 2 


Installation: For structural reasons it was necessary to place the luminaires for general window 
lighting (200-watt lamps in _ re- 
cessed reflectors) about 13 inches 
behind the front window glasses. 


To avoid shadows cast by the open 





tops of jewelry boxes near the 
front of the windows and to high- 


light «he jewelry, the windows 





were further illuminated through 











the window glass by projector spot 


lamps PAR 38 150 watt spots in 











adjustable units placed in the ves- 


200-WATT LAMP IN RECESSED WINDOW tibule and tilted at 18 No re- 

REFLECTOR PERMAFLECTOR NO 852 

ISO-WATT PAR 38 SPOT IN RECESSED ADJUST- flected glare from these spots can 
L 


GRAYBAR FG T WITH 
LOUVERS & Sr IW FLAT CLARA be seen by a customer standing one 


440 WATT FLUORESCENT TROFFER WITH foot from the window glass 
GLASS PANEL CALL NIGHT LIGHT) 


ia 


SI/IS ON STI ‘“VIV 





Figure 3a. (Left) 
Windou lighted by 


conventional reflectors 


ure Sb. Right 
supple mentary 
spotl oghts 


Footecandle readings are as follows 


Point PAR 38 Reflectors 
(See Fig. 4 Only Only Combination 
gt) a 135 
100 ye) 155 
80 
410 
840) 
$50 
150 





lata submitted by Tom W. Haslam, Georgia 


istration of good lighting practice and to aid ir 
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eres How Parking Lots 
Are Served in Detroit 


HEN THE proprietors of parking lots in 


the vicinity of Briggs Stadium, Detroit, 


the 


pow er 


Saw 


the 


floodlighting of ballzames 


night 


there, company immediately received 


numerous requests for lighting of 
the 


parking lots in 
area 


Since a long-standing power company rule pro 


hibited the mounting of both metering and lighting 
equipment on its poles, protracted study was under 
taken in conference with electrical contractors 
maintenance personnel and the parking lot people 
change in 


See IE, July, 1949, page 436 


themselves, resulting in a 


companys 
poliey 

Thirty-five-foot 
the 


poles may now be supplied to 


customer on a maintenance basis only, lamp re 
placements supplied by the company on request 
and reflectors cleaned every four weeks for a nomi 
nal fee. The standard 6-lamp unit 


can be 


the 


and operated 


shown at 


right installed, maintained 


three hours per night for a total cost of $1.05 per 


day to the customer 


In the used-car sales lot shown below. ten steel 


tubular combination poles and flagstaffs each carry 
26 1000-watt bi-post lamps in appropriate reflectors 


to give some 75 footeandles on the car hoods 


of the Light 
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Experimental School Lighting 


TYPICAL twenty-vear old classroom in the 
Alfred Reed School, Ewing Township, New 


Jersev has been transformed into a model 


as a demonstration unit for 


yiiting experime nt Was spon 


Towns 


al 


je 8 Pee ae 


ao 
[= 


» 


i. 


a 


Figure 1. (Above) Un 
planned visual field 


Figure 2 (Right) 
Planned visual field. 


Photos taken at night 


Er pe rimental Nchy 


in New Jersey 


onstrate the application of modern trends in school- 
room illumination and to determine the effect of 
the resultant visual environment on the quality of 
schoolwork and health of the pupils. Incidentally, 
this installation may demonstrate the acceptability 
of glass block and fluorescent lamps, the use of 
is now prohibited in classroom construction 
New Jersev school building code. The 
detailed plan for the center was 
drawn up and approved by such 
agencies as New Jersey Commission 
for the Blind, the State Department 
of Edueation, and the State Depart- 

ment of Health 
The windows in the experimental 
room were replaced by large areas 
glass block with a 


of directional g 
three-foot vision strip at eve level 
Since the former stamped sheet 
metal ceiling could not un’formly 
reflect the light cast upon it by the 
glass block, a new ceiling (made of 
acoustically treated material with a 
0 per cent reflection factor) was 
installed. All surfaces in the room 
were refinished or replaced with 


the objective of attaining an ap- 


= 
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Figure 3. Planned visual field (daylight view) 





PRISMATIC GLASS BLOCK INSTALLED FOR CONTROL 
AND EFFICIENT USE OF DAYLIGHT 
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Figure 4. Illumination values—footcandle values taken 
with a Weston illumination meter, Model No. 603. 


proximate 3 to 1 brightness ratio in the field of 
view walls were repainted to a 65 per cent re 
flectance (green because of its cool psychological 
effect), floors were scraped and refinished to a re 
flectance of 30 per cent, green chalkboard (27 per 
cent reflectance) was substituted for the old slate 
board, and dark desks and chairs were replaced 
by light blond furniture (30 per cent reflectance 

In addition seating was rearranged to permit each 


DECEMBER 1949 


























G ) _ \e 








Figure 5. Brightness values footlambert values taken 
with a Luckiesh-Taylor brightness meter. 


child to face at least 50 degrees away from the line 
between him and the front left corner of the room 

Four continuous rows of semi-indirect lumi- 
naires, each containing two 40-watt fluorescent 
lamps provide the illumination values shown in 
Fig. 4, well over the 30 footeandles recommended 
in the ‘‘ American Standard Practice for School 
Lighting.’’ Brightness readings recorded at night 


are shown in Fig a 


Experimental School Lighting in New Jersey 





Application of Recommended Brightness 
Limitations To School Rooms 


ODAY in America our school rooms are 
lighted 


school officials, utility 


with equipment selected by 
and 


being 
architects, men 
lighting engineers. This equipment ranges all the 
way from luminaires using exposed incandescent 
or fluorescent lamps to totally indirect luminaires 
cannot possibly 


Obviously, all of this equipment 


produce optimum illumination for the eyes of 


young America. One of the reasons advanced for 
the selection of such diverse equipment has been 
the lack of 
American Standard 


standards to follow 
Practice for School 
Lighting, Approved 1948. estab 


lishes not only the required illumination levels cut 


suitable general 
The new 
September 20, 
in addition prescribes recommended brightness 
limits for lighting equipment. 

Before this new Standard can be universally ac 
cepted by those in a position to specify lighting 
equipment, its effect upon current practice must be 
thoroughly understood, and they must be convinced 
of its practicability. To determine its effect upon 
present-day practice, designs now in use were in 
vestigated to ascertain their ability to comply with 
the Standard 


Some designs using low brightness 40-watt or 
low current Slimline lamps and some semi-indirect 
llowever, in 


luminaires were found to be suitable 


ases their economk feasibility is subject to 


most 
question — particularly when one realizes that most 
schools must operate on limited budgets 
\fter 


practical 


t0-.watt. 4s 


making a complete cost analysis of all 


for lassroom 


light sources lighting, the 
T-12, bipin lamp was selected as being 


The 


based upon equip 


representative of all sources following dis 


ussion and data is, therefore 
nent designed solely for these lan ps 
Paragraph 4.2.3.4 of the new 


this 


Standard Practice 


with which paper is concerned reads as fol 


lows :* 


By F. C. WINKLER 
JOHN J. NEIDHART 


The new American Standard Practice for 
School Lighting establishes two important 
standards — minimum illumination levels and 
maximum permissible luminaire brightnesses. 
This paper describes the effect of these stand- 
ards upon school lighting practice and analyzes 
their practicability. Illumination levels of 30 
footcandles as prescribed by the Standard are 
easily obtained with current luminaire designs, 
but the brightness limitations will in most cases 
necessitate major luminaire revisions. This 
paper discusses revisions necessary to meet the 
Standard, showing their effect on luminaire 
distribution, efficiency, cost, and application. 


recommended as maximum values both crosswise and length 
wise of the luminaire. Observance of these limits should 
any normal cireum 


However, it is 


avoid glare from luminaires under 
stances of installation and room decoration 


ralues than these have been used 


recognized that higher 
without detriment in installations where great care was 
taken to use light colors and matte finishes in the lower 
part of the room as well as in the upper part and where 
the bright areas of the luminaires are small See General 
is recommended that where 
of luminaires of other than 
double 


limits of brightness 


Bibliography 43 and 57.) It 

such conditions permit the use 

the indireet or semi-indirect types, APPROXIMATELY 

the ralues given be accepted as the 

TABLE IV of American Standard Practice of School 
Lighting. 


Zone 


Recommended Brightness 


(® is directly beneath 
Limits in Pootlamberts* 


luminaire) | 


These limitations may be expressed diagramma- 
tically as shown in Chart I. Case I shows the limits 
tabulated in Table IV of the Standard Practice 
This has for the Usual 
Visual Environment where dark finishes and furni- 
The doubled limits for light finishes 
Con- 


been indicated as being 


ture prevail 
and furniture are shown as Case IT for a 
trolled Visual Environment 
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CASE I cst & 
CONTROLLED VISUAL ENVIRONMENT 
USUAL VISUAL ENVIRONMENT piss . 90" 


—- 90° 


CHART I 
ASA maximum recommended brightness limits. 


30° x 25° Louvers 


The most common fluorescent luminaire in use 
today in school classrooms is a direct-indirect type 
having a louvered bottom providing approximately 
30° transverse and 25° longitudinal shielding 
These louvers may be either flat or curved; and 
since both types provide similar photometric dis- 
tributions, the more recent curved bottom type 
with translucent plastic side panels has been se- 
lected as the standard unit for all data in this 
paper. 

Typical distribution curves for both two- and 
four-lamp units are shown in Chart II. The over- 
all efficiency, together with the upward and down- 
ward components, should be noted. The bright- 
$5-60°, 


are also shown and are superimposed 


nesses in the three standard zones (0-45°, 
and 60-90 
upon the standard curve shown as Case II of Chart 
I for the Controlled Visual Environment. No 
louvered bottom unit can possibly satisfy the limits 
for the Usual Visual Environment, Case I of Chart 
I, since rated lamp brightness exceeds the 1000 
footlambert maximum.) These brightnesses were 
measured in accordance with the 1948 LE.S. Guide 
for the Photometric Testing of Fluorescent Lumi- 
naires which states: 

Measurements should be made of the average brightness 
of a one-inch square or of one square inch rectangular area 
with the major dimension selected to suit the particular 
area being measured but not exceeding four inches. The 


method and area measured should be stated. 


Being unable to interpret the rather vague in- 
structions for using a 1” x 1”, 14” x 2” or 44” x 4” 
test area, it was decided that a 1” x 1” test area 
would be used for all brightness measurements 
described herein. If other test areas are used evi- 
dence is available which indicates that the bright- 
ness values reported herein may be decidedly differ- 
ent. The instrument used to measure these bright- 
nesses is fully described and illustrated in G. A. 
Horton’s 1949 Conference Paper No. 34 entitled 
‘*Modern Photometry of Fluorescent Luminaires.’’ 

It is obvious from the brightness distribution 
curves that this very popular type of unit has 
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Recommended Brightness Limitations 


brightnesses exceeding those of the Standard Prac- 
tice and, therefore, cannot be considered to be 
satisfactory classroom units 

Although this luminaire does not satisfy the 
recommended limits in the Standard, the illumina- 
tion and room brightness distributions for an in- 
stallation of these luminaires in a typical 24’ x 30° 
x 12’ classroom are shown in Fig. 1 for future ref- 
erence and comparison with subsequent data. The 
installation consists of two rows of six luminaires 
each and provides an average level of 50 foot- 
candles with good maintenance. (A two-row in- 
stallation of 12 four-lamp units has been estab- 
lished as a standard test installation for this paper 
because of its economic practicability and because 
it illustrates the effect of modifications, which will 
be subsequently developed, much better than would 
a three-row installation of two-lamp units.) It can 
be seen that two rows of 4-lamp units having a 
predominant upward component and 30° trans- 


verse louvers provide satisfactory uniformity 


across the room. Other tests showed a very poor 
distribution from similar luminaires with tighter 
louvers and a predominant downward component 
Fig. 2). Thus it appeared that luminaires with 
the tighter shielding required to meet the Standard 
might preclude the use of two-row installations. 
This was another reason for using a two-row system 


as standard for all tests 


45° x 45° Louvers 

One interpretation of the Standard has been that 
45° x 45 
0-45° zonal division of brightness limits. This in- 


louvers are required to conform with the 


terpretation has been incorporated in several state 
codes and has led to the introduction of 45° louvers 
by many manufacturers. 

Chart III shows typical distribution curves of 
two- and four-lamp luminaires of the same design 
as used in Chart II except equipped with a 45° x 
A comparison of Charts II and III 
shows that the added shielding produces the follow- 


45° louver. 


ing changes: 


1. The distribution now becomes semi-indirect with 70% of 


the light upward. The upward was 57%%-59% with the 30° 
x 25 louver 

2. The total overall efficiency is reduced from 80-82% to 
A reduction of 15% 


68-71% 


The direct component becomes extremely narrow. 


4. The coefficients of utilization are reduced approximately 


Furthermore, the design of this 45° louver 


causes the following: 


1. The increased number of cells and blades results in a 


weight increase of approximately 200%. 


Vinkler-Neidhart 33 





Menvtocturer) Compony Nome ¥ 5" %O vse fi DOR AT 


Designation of Luminaire TYOS CO GO") 
Genera! Description of Luminaire T2A™S 
o*.75° vtaro BoTTO : 
Te 40 wart > uBR S800" K hae 
— (Member, Yyee, end Wells seeh) . 
Roted Lumens Each > 4% 
n 7s 
jote! Lumenewe Warts bx , A 
ClaseMicetion IC) OcNESAL DFP ust 
— 


Rated Brightness Each 855 °° LAmteors 
Power Factor OES 9O"% 
1S DIRECT -INOWECT 


PHOTOMETRIC TEST DATA 
Meosur 





Set 


S is Lk 


- 





test wea * S296 


corve te 313675 


pS TRBUTION Da 


MENT ENGINEERING DATA SHEET 








- pos 


e-6- 





4 ge 


7 : 
ht ag¢ 2°7 OF 




















49} = 











1 goo 
30° 25° 
one 


7s so 


COEFFICIENTS OF 


LIGHTING EQUIPMENT ENGINEERING DATA SHEET 


CORPORATION 
“74203 


~anOust FLt 
60 P. uORt 


onn A MOUNTING WITH 50% 25 


Manviocturer) Company Nome ** 
Designonen of Luminawe "YF 
Genera! Oescreton of | umnewe 


minmot 


wvte BoOTTON 


BULB S500"W WHITE FLUORESCENT, Jp ince 


Lempe 

Rares 

Tote! Lumunere Worts | 96 

~ owners 

Cleesficotion iC) GENEQAL Dit rust es 
—- 

PHOTOMETRIC TEST DATA 

ondiepower Meosured 0! 95 Feet 

~“h--y -B- P : 


ecug 4004 
Nemte: 

Rated Brightness Each S851) Lanaeets 
Power Factor FRE GON 


atmetcr 


Lumens Each ¢ 


wetcT 








For typical 2 


mended Brightness Limitations 


& 4lamp 40W luminaires with 


DIS 0. 





1ON 
wre Wile 





‘| 
i 
i 
































CHART II 
Photometric Data 
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Illumination and room brightness distribution 
for installation with 30 x 25 louvers. 


Figure 1 


2. The total area of all the longitudinal and transverse 
blades increases 200% although the shielding angle increases 
only 15° x 20 

3. Due to the increased amount of material and assembly 
operations the manufacturing cost increases 400% 

4. The additional blades required inherently increase the 
rigidity of the assembly. This is desirable, because | 


in general are subject to damage during shipment and m 


tenance 


The brightnesses shown in Chart III indicate 


that the two-lamp luminaire conforms with the 
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Figure 2. Illumination distribution for installation of 
tightly louvered luminaires with predominant downward 
component 
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brightness limits outlined in the Standard Practice 
The four-lamp unit can be construed to pass or fail 
depending upon one’s interpretation of the word 
in the Standard Practice state- 
the 1000 foot 
zone is acceptable in the 
The fact that the 


brightness in this zone is greater than rated lamp 


‘approxrimately”’ 
ment that ‘‘approrimately double’’ 
lambert limit in the 0-45 


Controlled Visual Environment 


brightness results from a mutual buildup in bright- 
ness between adjacent lamps and reflecting sur- 
faces. This effect is approximately 19 per cent 
greater for the four-lamp unit than for the two- 
lamp luminaire 

louvers used in the installation 
x 45 
louvers and the illumination and room brightness 
Although 
the direct component from the luminaire is very 


The 30° x 25 


previously described were replaced by 45 
distributions shown in Fig. 3 obtained 


narrow, the illumination distribution across the 
room is sufficiently uniform to be acceptable. This 
uniformity is a result of the high percentage of 
upward light. The average measured illumination 
level is reduced from 50 footcandles to 42 foot- 
candles maintained — a 16 per cent reduction 
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CHART III 
Photometric Data 
For typical 2- & 4-lamp 40W luminaires with 45° x 45° louver bottom. 
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Comparing the room brightness distribution 


shown in Fig. 1 with that of Fig. 3, it is evident 
that the greatest difference between the brightness 
patterns from the two installations occurs in the 
left hand row of units. Here the luminaire bright 
nesses near the front of the room are similar in 
higher for the 45 


; but as the eve progresses toward the rear 


both cases (although slightly 
louver 
of the row, the brightnesses are materially lower 


for the installation of 45° louvers. The increased 


seeing comfort resulting from these lower bright 
nesses Was readily apparent to trained observers 


viewing the installations 


X° Louvers 


Actually, the Standard Practice does not recom 
mend any specific shielding angles. It merely limits 


brightnesses to certain values in three angular 


zones. The shielding required to conform with 
these limits can be determined only by extensive 
photometric experimentation. This can be accom- 
plished by taking brightness readings as the width 
and location of the blades are varied over small 


intervals until the brightness limit is reached. The 


resulting louver will have a variety of shielding 


E 


Figure 3. Illumination and room brightness distributions 
for installation with 45° x 45° louvers. 
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angles transversely and will, therefore, be herein- 
after referred to as the X° Louver. 

Chart IV shows typical distribution curves of 2- 
and 4-lamp luminaires of the same design used for 
data previously discussed, except equipped with 
the new American Standard Practice X 
Comparing Charts II, III, 


Louver 
for Classroom Lighting 
and IV the following points should be noted: 


1. The distribution is semi-indirect with 68% of the light 
ess than the 


n the 90-180° zone. This is slight upward 


omponent of the 45° louvered unit. 
The total overall efficiency of the X° louvered unit is 
74-7 This is only © less than the 30° louvered unit 


efficiency but is 10% more than that of the 45° louvered 
unit 

The direct component is narrower than the 30° unit but 
wider than the 45° unit, which leads to improved illumina 
tion uniformity in actual installations. 
4. The utilization coefficients are 16% lower than the 30° 
yet 12% higher than the 45 

Other advantageous features of the X° Louver 
over the 45° Louver include: 
1. Fewer and larger cells reduce the total weight by 41% 
and simplify maintenance rhis reduction does not mate- 


rially reduce the rigidity 
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CHART IV 
Photometric Data 


For typical 2- & 4-lamp 40W luminaires with X louver bottom 
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3 ee ere 


Illumination and room brightness distributions 


for installation with X louvers 


Figure 4 


s 
otal area of all longitudinal and transverse blades 

ess which results in the 11 ere n efficiency 
mentioned above 


3. The manuf 


The brightnesses shown in Chart IV conform 


with the brightness limits recommended in the 


Standard Practice for the two-lamp luminaire, The 
four-lamp unit also conforms with the Standard 
Practice where 


limits except in the 0-30° zone 


mutual buildup of brightness between adjacent 
lamps and reflecting surfaces causes the brightness 
of the lamp to exceed the 2000 footlambert limit 


With the test with X 


Louvers, the brightness 


installation equipped 
illumination and room 
distributions shown in Fig. 4 resulted. The um 
formity of the distribution across the room is 
noticeably improved over that obtained with the 
45° louvers. The average maintained illumination 
level was 45 footcandles an 8 per cent improve 


ment over the 45° louver It can be seen that the 
room brightnesses are comparable to those obtained 
with the 45° louver installation. The installation 
was given a high seeing comfort rating by trained 
observers who believed that the overall appear 
ance was better than that of the installation with 


45° louvers 
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Plastic Bottoms 


luminaires for the Con 
Case II of 


To satisfy the re- 


Up to this point only 
trolled Visual Environment condition 
Chart I 
quirements of Chart I, 


have been discussed 
Case I, it is necessary to 
completely shield the lamp from direct view. For 
this analysis a translucent plastic bottom was 
employed in the same luminaire design used for all 
louvered bottom tests 

Again, extensive photometric studies were neces 
sary to determine the required physical character- 
Resulting photo 


isties of the plastic materials 


metric distributions are shown in Chart V. The 


» 


downward component for both the 2- and 4-lamp 


units is relatively small. Here again, there is a 


mutual buildup of lamp brightness in the 4-lamp 
unit which makes it necessary to limit the down- 
ward component to 15 per cent of the total output 
With the two-lamp unit, the downward component 
may be 24 per cent of the total output without ex 
ceeding the Standard Practice brightness limits 
with Charts III and IV, it 


appears that the coefficients of utilization of all 


From a comparison 


three types of units are not too far apart 
The brightnesses shown in Chart V indicate that 
within the 


the luminaire brightnesses are well 
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CHART V 
Photometric Data 
For typical 2- & 4-lamp 40W luminaires with translucent plastic bottom. 
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limits set by the Standard Practice for the Usual 


Visual Environment. The laboratory investigation 
revealed a fundamental design characteristic which 
indicates a weakness in the method of specifying 
brightness in tabular form. It was found that while 
the 0-45 


footlamberts, it was not possible to even approach 


zone brightness limit is shown as 1000 


this value and at the same time limit the brightness 
in the 60-90° zone to only 225 footlamberts 

The louvers used in the installation previously 
described were replaced by translucent plastic bot 
toms and the illumination and room brightness dis 
Now, because 


component there is virtually no 


tribution shown in Fig. 5 obtained 
of the high upward 
reduction in illumination between rows. The mea 
sured initial average illumination level is 60 foot 
eandles which is the same as that obtained with the 
45° louver and 4 footcandles lower than the level 


with the X 


in a closed bottom unit will, however 


louvers. The increased dirt collection 
result in a 
greater difference between the maintained levels 
for three types 36 footcandles for the plastic 
bottom, 42 footcandles for the 45° louver, and 45 
footcandles for the X 


The room brightness distribution shown in Fig 


louver 


5 indicates a major improvement in lighting qual 
ity over all of the previously described installa 


tions. As would be expected, the plastic bottom 


Figure 5. Illumination and room brightness distribution 
for installation with translucent plastic bottoms. 
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luminaire brightnesses are about 1% the bright- 
or X 


appearance of this installation and the seeing com- 


nesses of luminaires with 45 louvers. The 
high ratings by ob- 
Many school offi- 


cials feel, however, that the advantage of increased 


fort afforded received very 


servers viewing the installation 


comfort provided by such an installation is more 
than offset by its higher cost, lower illumination 
level, and a greatly increased maintenance problem 
A closed bottom luminaire is particularly trouble- 
some in school classrooms where children are prone 
to toss paper wads, clips, ete. into the luminaire 


Louvered bottoms will normally allow such ex- 
traneous matter to fall through unless the louver 


cells are too small to permit passage 


Summary 


To permit a more direct comparison of the vari- 
ous lighting systems under discussion, the most 
important data has been summarized in Table I 
This table also includes comparative installation 
costs and annual lighting costs. Once more it is 
apparent that quality lighting can be obtained 
only by increased expenditure on the part of the 
user. Certainly a function of the lighting indus- 
school officials and those 
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charged with the specification of equipment for 
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The above criticisms stem from the fact that 
insufficient allowance was made for increased 
rated lan p brightnesses and for the mutual build 
up in brightness between adjacent lamps and re 
flecting surfaces and from the fact that no toler 
anees for either the angular zones or the bright 
ness values were included in the brightness limita 
trons The absence of any tolerance or smooth 
transition between angular zones results in a 
ridiculous condition that permits 2000 footlam 
berts of brightness at 44 and limits the bright 
ness to only 900 footlamberts at 46 

To provide a smooth transition between angular 
zones it is suggested that brightness limits be 
specified by means of a curve such as shown in 
Chart VI. It should be noted that the limits in 


this curve have been increased somewhat in the 
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Brightnesses in Visual Field at Borderline 
Between Comfort and Discomfort (BCD) 


By Matthew Luckiesh and S. K. Guth 


DISCUSSLON 


A. A. Brainerv®: Lighting development and lighting 


measurement go hand in hand. With the appearance of 
various measuring instruments such as the Sharp-Millar 
photometer, the Macheth [luminometer, the photo-ce 
photometer, brightness meters, . lity meters, record 
ing spectrophometer, ete., to push back 
the frontiers of our knowledg light and seeing. If 
we had a portable, accurate direct reading instrument to 
measure glare, our knowledge of light and seeing could 


be expanded with much grea 


rhe paper by Dr. Luckiesh and Mr. ¢ 


step in remov 

measurable relation between light source and surround 
brightness for comfortable seeing has been established 
In studying the details I note subject was ex 


posed to the conditions under second inter 
vals, Assuming that time 

like to ask the authors how 
one second) was me . probable 
error in measurement would oul lso hke to 
know the 


recorded 


method by which the su ct impressions wet 


In selecting the 50 subject 
ind whethe 


would seem that 


CKIESH AND S 


ns brevut 


and procedures. Short time-intervals can be produced 
with a high degree of precision in a number of different 
ways. A convenient one, which we used, involved an 
accurate commutator attached to a constant speed ele 
tric motor. The probable error in producing our time 
intervals is insignificant 

Each subject adjusted the brightness of the compari 
son-source so that the sensation received from it ap- 
peared to be at the borderline between comfort and 
discomfort. This was the BCD brightness for the par 
ticular subject and experimental condition; and was re 
corded as a measure of his subjective evaluation of a 
specific combination of conditions. It is emphasized 
that the subject was free to establish his own criterion 
of BCD sensation. This is covered in considerable detail 
in the section of our paper which deals with the experi 
mental criterion, environment and procedures 

All of the subjects used in this investigation possessed 
so-called normal vision. Three of the final “representa 
tive group” of 10 subjects normally wore glasses. How 
ever, the amount of required correction was small and 
there was no significant impairment of vision if the 
glasses were removed. Since critical seeing of fine de 
tails was not involved in these investigations, the glasses 
were not worn during the tests involving the variation 
of position of the source in the visual field. Tests with 
and without glasses indicated identical results 

In describing the procedures and results of an exten 
character, the authors are al 
We hope that 
we have treated the important aspects sufficiently for 
Wt 


sive investigation of this 
ways confronted with space limitations 

ost persons, but we wi ” glad to discuss any aspects 
of our procedures and results with anyone who is inter 


ested in more details 





Illuminated escalators 
are a feature of the new 
Bloomingdale depart 
ment store at Flushing. 
L. I. Behind tempered 
glass lining the inner 
side of the stairway 
balustrades, T-6 slimline 
fluorescent lamps create 
a cool, shadowless “wall 
of light.” Photo courtesy 
Westinghouse Electric 
Corp., Pittsburgh, Pa. 
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Lighting of a Hallway 


A.LA. File 


LIGHTING OBJECTIVE: To provide useful illumination for safe seeing conditions, and to create a striking decorative 
effect enhancing architectural details and home furnishings 


Installation in the residence of 
Mr. Jacques Makowsky, Great Neck, N. Y. 
Architect: Edward D. Stone 
Lighting Consultant: Thomas Smith Kelly 


General Information: T allway is ap 
proximately 15 feet long and 9 feet wide. It 
mnects the entrance fover with the living 
mi Which is at a level three steps lower 
han the front doorway. The ceiling is light 
ream with 8O per cent reflection factor; the 
walls are light beige with 75 per cent retle 
ction factor; the floor is dark red glazed 
rose-beige and the end tables are blond 


1 of the hall g ing a view of Long Island 


mounted in a continuous row under the 
tor and lamps are concealed by a wooden 
, ‘ 


he basement TI ere is an average ot 10 to 15 pen 


thro 


and manufactured by 
“l by Murphy-Brink 


embled by Subcommittee on Home Lighting Data Sheets and published by the Committee 
f the TIiluminating Engineering Society, 51 Madison Avenue, New York 10, New York. 
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Color and Light in the Home 


probl Mh 


HOULD THE many 


design for the 


f small home 


s 0 


average family be solved during 


the Twentieth Century, the questioning people 
of our 


The 


building n 


time will have earned an unsung reward 


It 


their « 


subject complex includes suitable 


Is 


aterials and onomical distribu 


tion, efficient and understanding use of skilled and 


inskilled labor; better design to include adequate 


space for living, sleeping, eating, food preparation, 


The 


’ 
work 


and current and seasonal storage small home 


braces an environment for rest play and 


ompanionship that is healthy and vigorous, not 


stilted, n 


\mong 


onotonous. or drab 
| lem 


and col 


and valid 
home Man 


studied color 


the effee ‘ 
nall 


any have 


the yrrob 
oht 


Ss Is 


in 
studied light, n 
the relationship of light 


These 


and some are now studying 


to each other two factors are 


al 


ferences and preju 


and color 
losels 


needs. 


related te space, to exposure, to phvsi 


and to the emotional pre 
individuals and ere 

‘olor ht 
igiven space he 


the 


qual T\ 0 


dices of 
How 


nount of each 


MLDS 
ij 


and where and lig are used, the 


re lationship ot 
the 


in 
rht 


material 


the 


color and li to texture of 


the f the colors and of 


design, 
echt, and their balance and distribution in an area 
all be 
olor and 
It should be 
hanical operation 
dl 
by whiel 


must considered. The successful perfor 


‘ 


ance ot should not be 


d 


light in at 


pleasantly accepted without 


} 


obvious 


the me ing evident 


conditions create riven us by nature 


the most of us have 


This 
sele 
The 

the 


have heen criteria 


lived for vears, cons jousl or subcons« iously 


holds true particularly when it comes to the 


tion and interrelation of the use of colors 


various shades and tints of the clear sky give 


impression of coolness and sere nity, as do the green 
vreen shades of water 


alls 


mount 


and the blue 


ness of foliage 


That these colors recede, opti is evidenced by 


with the vast of space na 


On the 


and associated 
vives them other hand, there are only 
f the 
! 


ture 


hints o more ‘‘dramatic’’ and exciting colors 
h and vellow which are found in 


blaze 


found only as **a 


as res orange 


sul 


the hot red ire These colors 


sunsets 0 


** in nature, and 


todav usually emplo vibrant shades of 


people 


Color 


and 


By GLADYS MILLER 
JAN REYNOLDS 


red, orange, or even vellow as definite accents for a 
room in which a great deal of time is to be spent 
These people, like Nature herself, feel the 
Nature accomplishes this with the four 
winter fall 
but 


ron 


need 
for change 
not 
the 
the 


seasons summer and 


spring 


only a change in temperature, in 


h 
in the living things around her 
into the 
moving quickly into the warm 


of the 


hange 
old 
rreenness Of spring 
then hot 
sand, Nature changes finally 


rvrey whiteness ot winter fresh cool 


and sensation summer sun and 


into the beauty and 


warmth of the browns, burnt oranges and tans of 


changing leaves, completing the eyele only too 


with winter snow and grey winter skies 


other hand, a lish these changes 
Th 


ates ! 


on the omy 


ff an or man from the warn 


erently 


lim 


tone 


von 


or even hot dress in warm orange, red 


ay 


or warm ‘olors, but very often they turn to 
s and greens in home 


of 


ward the cooler shades of blu 


only a few ents red or 


ly 
ble 


more 


devoration, with ac 


orange Contrar the northerner who 1s accus 


tomed to heavier and colder skies, finds 


herself interested ‘*warming up”’ 


of 


perhaps in 


residential interi as warm 


vreens or 


The Psychology of Color Preferences 
sVehological 


h influ the lives of individ 


us there are | motives as well as 


al ones whi 
People 
for example, in the hot sunny oil fields of 


that has a cool, restful atmosphere 


nee 


who have spent a greater portion of 


the dav. 


Texas, f more relaxed and content in a home 


An office work 
er, bustling in and out among the hubbub and noise, 
also craves the quiet and peaceful air of a comfort- 
able home. On the other hand, 


who n 


the nurse or doctor 
ay have experienced a busy day within the 


white, sterile rooms and corridors of a hospital, 


would welcome a warm, cheery atmosphere to dispel 


the feeling of anesthetic Few individ 


monotony 
the 
to 


uals will tolerate for lone tension and boredom 
of n They 
surrounding them 


We 
pign 


want reduce this sameness 
Ther 


introduce color into interior areas with 


dve 


onotons 


want a change of pac 


paint 


ent or with materials colored by nature 


Color and Its Relation to Light 


th these man-made natura! 


olors are lighted depends our ability 


the degree that 


or 


to see and 
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appre h color. Most evervone knows that Much of the research material can be applied to 


our e) ection much like the camera. with light the home if those specifically interested, such as the 
radiation passing through the lens to be focused on architect, contractor, uilder, interior decorator, 
the retina with its rods and cones at the back of the designer, lighting specialist, and home owner, will 
ve, These rods and cones absorb the energy, and analyze the findings from opposing points of view 
by photo-electrical and che lectrical processes and pool the results. These results must be resolved 
pass this impulse along the optic nerve to the brain into the economic picture within the framework of 
There is a reason for both these rods and cones known home requirements, materials, and installa 
perform only under lower levels of tion costs. The impact of many influences such as 
lifferentiatine between the grev. white these is slowly and surely changing our concept of 
es. wit ittle or no detail diserimi the human needs within the home and the design 

listinguish color of the home to meet these needs 

These cones per 

New Trends in Design 


spe im contains blue, green No longer do we think of a house in terms of 


and red, it is believed that the cones room patterns. The living room, dining room, bed 


ow. The first colors room are fast becoming obsolete. We think of areas 


is diminished are at and in allocating functions to these areas we 
yellow analvze the habits of the individual members of the 

family 
The home we now visualize is designed to give 
each member individuallly or group-wise the four 
why things psychologists know we need if we are to 
theory Is levelop into normal, healthy people, ¢¢.. security, 
theory con self-expression satisfaction and — socialization 


awh wows 
different way Fewer large homes are designed for the wealthy to 


sensations of rea dramatize their wealth. Thev give vent to their 
1 
of these three 


self-expression and obtain satisfaction by having 


To 


olor sensations <)) alle r hon es in di 


erent sections of the country 
and its relation o which they may fly. One may be a hunting 
the north woods, or a weekend place in 

or a home in the warm and sunny south 

middle and low income groups more 

are being built. To meet rising material 

and labor costs le SIZe Oo > average Is constant 

| reasing. In twenty vears the average $10,000 

home has decreased from 2000 square feet to 900 

Fie. 1)* 

Space in the home and its maximum and flexible 
itilization has be ‘ hallenging problem for 
all experts to study and solve. Color and light 
properly used help give the illusion of space 

The one living room is being replaced by two 

us, one for quiet activities and one for noisy 
The kitchen is enlarged to incorporate dining 
vities. Children are provided individual dress 
ne and study rooms, and all may sleep on a porch 


llomes are being designed in the true sense of the 


e old pattern 
tastes Lara 


ore thi 
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FEET PER $10,000 HOUSE 
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RELATIVE USE OF LIGHT IN $10,000 HOMES 











ave ®act Qvueet FEET 
Trve € OF LtGHTt 
Figure 1. Chart showing average square feet in $10,000 
house from 1929 to 1949, and average current consumption 
in homes during the same period 


Smaller homes are opened up and repar 


And with the old and the new the ap 


family 
titioned 
propriate use of color and light in the small home 
becomes also a space problem 

Compared with the past, the existing home with 
its portable lamp, its center or side lighting fixture 
its room switch to control light is better and more 
conveniently lighted than any in history. But this 
record is poor considering the known facts that, 
if properly applied, could make our homes more 
efficient and more attractive. The fact that one of 
every five school children has defective eyesight 
also indicates, to some degree, that our homes are 
inadequately equipped for health 

Unfortunately, few homes utilize color and light 
orrectly by the known standards because the cost 
is often considered relatively out of proportion. A 
constant educational campaign must be waged to 
encourage acceptance of the new by workmen in 
each specialized field and by those who live in 
homes. We know how to equip lamps to give good 


light for special tasks We must convince the 
average homemaker that better light is well worth 
its cost 

We know how to paint walls different colors to 
take advantage of the difference in reflecting and 
absorbing factors, but few painters are sympathetic 
It takes more time and thought 
We know how 


to coordinate pleasing colors in an area, but few 


to such procedure 


and consequently the cost is vreater 


families can afford to purchase all the furnishings 
of a room at one time, and rooms are generally 
in some partial stage of evolution that is incomplete 
and unhappy. Our financial experts may help solve 


this problem 
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While we are working to reduce costs on suitable 
installations which we know will benefit a home, 
while we work to create understanding on the part 
of all concerned with the building and furnishing 
of a home at reasonable cost, constant research 


must continue 


Using Color Harmoniously 


To be attractive, the colors in an area must har 
monize and function as intended twenty-four hours 
of the day. We must know more about the effect 
of light, natural or artificial, not only on colors, 
but on colors distributed in different areas of the 
room and in varying quantities. We must know 
more about the physical and emotional effect of 
color on individuals and groups 

It is difficult 


to use color and light badly at times 


in this stage of development, not 
Often some 
thing new becomes popular before all factors con 
tributing to its successful use are known, or before 
all people using the material have learned how to 
use it properly 
If light comes from only one direction, it Is apt 
to be hard and unpleasant, unless softened by cross 
light. So the windows in a home are an important 
factor in selecting the color. As the cost of glass 
has decreased, as the benefits of sunlight have be 
e recognized, the window and its placement and 
size have become important. Interest in solar heat 
ne has encouraged a new concept of the window 
wall, with versions of the glass house as a part of 
our future. The larger the window the longer more 
light will enter the room. A large window can be 
used even though there is no compensating view, 
where it aids in adding to the illusion of space by 
uniting the outside and inside 
For concentrated work, windows which give even 
north light are best. Windows on a south wall pro 
vide more sunlight, and windows on the east morn- 
ing light. The least important light is from the 
west, and this is the best place in the room for the 
enclosed wall. If the windows are perfectly placed 
for light and air and their size is related to the 
room, it is relatively easy to retain the same color 
effect at night by adding valance lighting or having 
reflectors placed at each corner to divert 


light 


simple 


reflected from the roller shades into the 
roon 

Natural light from windows strikes each wall at 
a different angle, causing the wall color to appear 
lighter, darker, greved, or pure, depending on the 
amount of direct light the area receives and the 
The size of the 


the shape of the 


quality of the color on the wall 
room, the height of the ceiling 
room, its basic proportions, as well as the placement 


of windows and doors, affect the choice of color and 
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area in the room. The ceiling repre 

unbroken area and the walls the 
roon 

lor in some form on the 

but we can break up the 

ows and doors by using contrast 

lors. We place on the floor and 

loor covering, furniture, and 

h not only have color but 


pattern 


and light 


orative 


Figure 2. 


Paint the ceiling 


but all will 


is different 


in 


Dark colors a 


have 


specific lighting 


furniture ag 
furnishing pattern for many years 


irniture 


possible hy 


iinst 


rht 


order took place 


dark walls has 


opposing 


} 


boxlike quality 


papered Figure 3 


er-Reunolds 


ance 


Light 


color 


value 


floor 


light 


new finishes 


Figs 


and 


ana 


¢ 


treatment 


over 


XTture 


We achie 
by placing dark against light or vice 


walls has beet 


Ing ana 


the 


ainst light backgrounds 


h wall color 
h wall needs 
ontrasts 
versa. Dark 


the accepted 


When bleached 


fixtures made 


ame popular, the reverse 


2 and 3). This growing use 


publie in 
s the evehe 
all Fashion 


in our com- 


colors against dark backgrounds. 


Il 
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By dark is meant color with from two to sixteen 
per cent reflectance factor. To sensitive people, 
dark contrasts against light backgrounds are less 
fatiguing than light against dark, if there is the 
same balanced arrangement and harmony of color 
But the more phlegmatic type needs the extra sen 
sitory stimulation 

Dark walls make a room more intimate. All the 


dark walls of our time tend to be more formal than 


informal. Except when a desk is backed directly up 


to a wall, the wall facing the desk should be in a 
subdued color, even though other walls in the room 
are somewhat lighter An arrangement such as 
this will tend to rest the eves of a person working 
at the desk 
Dark walls are excellent in bedrooms for 


Of course, severe contrasts should be 
avoided 
those who have insomnia or are sensitive to early 
morning light. In a country home they can provile 
considerable relief for anyone who spends hours 
out-of-doors and needs the relief from brilliant 


light. A dark wall 


mysterious and romantic than a light wall 


tends to be more 
That 


is why cocktail lounges are usually decorated with 


natural 


dark walls and lighted with soft lights. Each group 


in the feels personally enclosed by the 


room 
shadows 
a designer or dee 


orator may use dark walls where natural shadows 


When given complete freedom, 


fall, and if a higher degree of light reflectance is 
needed will use a light color on a section of the 
and then 


wall, floor, or ceiling where necessary 


duplicate the effect achieved by placing the correct 
artificial light to function similarly 

The dark wall or the contrasting wall, from the 
decorative point of view, prevents monotony and 
dramatizes and calls attention to light colors in the 
room. It may change the apparent shape of the 
room, making it more interesting. It is a decorat 
ing tool the only cost of which is knowledge of how 
to use it well. The decorative scheme will indicate 


whether the dark colors should be in a glossy or 
dull finish, smooth or rough texture. and of low or 
high intensity 

} 


les, pictures 


Accent colors are used in lamp sha¢ | 


and decorative accessories to carry the eye in a 
rhythmic pattern from one focal point to another 


The smaller the room, the fewer focal points there 


should be and the less contrasting the accent colors 
used But some contrast is essential to avoid 
monotony 
The obvious should be 

colored accents, as should the 

when they tend to break up relatively large planes 
that are space and 
order. <All accents need no 


needed to provide a sense of 


color, or 
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the same value of a color. All good artists have 
learned and apply their knowledge of the difference 
between construction and composition. Thus some 
knowledge is essential in the correct application 


of light and color 
Portable Lamps 


Dark, richly-colored opaque lamp shades have 
been accepted by the decorator and avoided by 
the lighting engineer. The former has a tendency 
to underlight a room, seeing it in use by day and 
by night. The latter is less interested in the appear- 
ance of a room and is absorbed with the problem of 
providing adequate illumination for seeing needs 

A room decorated with dark walls requires more 
artificial light to compensate for the wall absorp 
tion. Dark lamp shades absorb more light, although 
an open shade lined with white or shell pink can 
throw light up and down, and being opaque will 
show no hot spots or glare. A bland, even bright- 
ness pattern throughout a room, such as sometimes 
results with translucent lamp shades, can be even 
more annoying or less attractive than the contrast 
of opaque shades with lighted areas 

Lamp shades have two decorative uses in a room 

one to shade the lamp and direct light where it 
is needed, and one to please the eye when the lamp 
is not lighted. Dark and colorful lamp shades im- 
properly selected can spoil the color harmony of the 
room, and also absorb light needed for room illumi 
Not only is the color of 
but its placement and the relationship of 


nation the lamp shade im 
portant 
its color to other room colors, as well as its contri 
bution to the overall lighting scheme must be con- 
Some lamp shades may be neutral or pos 


sidered 


sibly the color of the wall. Others should contrast 
and draw attention to the section in which they are 
Because many of the 

light 


brightness, decorators prefer 


materials used for 


placed 
white or lamp shades result in too much 
more opaque mate- 
rials and more lamps 

There are limits to the capacity of a given room 
to hold color, light, or design. As our standards for 
better light have been raised, it becomes more diffi 
ult to light a room adequately with portable lamps 
without the number of lamps becoming obvious and 


distracting 
Architectural Lighting 
The time has come for a greater acceptance and 


use of cove, spot, niche, valance and cornice light 


ing. Center fixtures are not as adaptable with the 
modern homes 


lower ceilings of 


Decorators have not used this type o lighting as 
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vuld lor 
the did not 


First, be 
had diffi 


with their point 


several reasons 


the, 


as the\ 


cause understand it 


culty finding workmen sympatheti 


to install it, and it was difficult to convince 


advantages worth the time 


orator has felt that a room loses 


and mysterv when 


there 1s more 
fully and to appreciate 


ne shadows 


Light Sources 


and specialist need 
of color in a room, the 


licht 


ial probabilities 


re al ut sin ple 


finan 


» And both need to know more 


fluorescent lan ps 


f filament and 


ts 0 


lors and color combinations 


ent filament lamp is the most 

e, and has been used more wide 
escent lamp in the home. In the 
t fluorescent lamp has become 
popular source of illumination 
built-in types of lighting 
d filament lamps are con 
within a 
tO00K 


Lighting of the in 


nperature varies 


of from 2400K to 

uinantly orange in 
| emphasize any 
vellow 


orange or 


other hand 


or 
depend upon the 
>a wide rang 


light thuorescent lamp 

subsequent additional 
ups was not intended to 
iorescent sources, but rather 


afford 


In resi 


t of illumination, by 


rs with which to work 
for almost any 


me owners. de 


or warm white lamps 


around 3000° Kelvin 


iS particular imp mo losely approximate s the 


standard lamp in color tone, and has 


' the existing fluores 
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The 3500K or standard white lamp, one of the 
most commonly used fluorescent lamps, 's yellowish 
in color tone. It is considered quite comparable to 
the average color of natural light on a sunny day 

The 4500K lamp is nearest to a pure white color, 
because of its use of blue and green components 
in the phosphor blendings. The davlight or 6500K 
lamp is the bluest white lamp, and it approximates 
the color cast on an overcast day, but contains con- 
siderably less of the vellow or red of the standard 


white lamp 
Color Temperatures of Light Sources 


The color of a light source is compared with the 
olor of the light produced when a theoretical black 
hody is heated. This black body, as it is generally 
accepted, has the 
all the 


through 


‘al qualifications for emitting 


colors of visible spectrum, from red 


Violet as it becomes hotter. Consequently, 


a light source is said to have a particular color 


temperature when its color is identical with that of 


the black body at a given temperature. Degrees 


Kelvin is the measurement seale used, which has a 
$59.4 


no heat at this te 


zero at Fahrenheit. Theoretically, there is 
light 
sources are designated, wherever possible, by color 
500K 


lamp is closest to the color the black body would be 


mperature Fluorescent 


temperature in degrees Kelvin, such as the 


if heated to that temperature 
The soft olor 


designation because it produces a relatively large 


white lamp has no temperature 


percentage of blue and red radiation, and the light 
body 


closely at any temperature because 


from the black cannot be made to approxi- 


mate this very 


blue and red are at ends of the visible 


opposite 
spectrum 

A room may be decorated beautifully with colors 
that harmonize and please. But when the lights are 


turned on, the room may 


look drab and uninterest 


ing. The decorator has neglected to become well 


formed on an important phase of his work, and is 
proved inadequate in his profession. It isn’t essen 
tial that the colors be the same by night as by day, 
but it is essential that the colors be attractive at all 
times. Shadow box testing has been evolved to offer 
us Spe cific knowledge as to the effect of each type of 
With ace 


correct his mistakes 


lamp on each color ess to these findings, 
the decorator can 
More 


used in a room and the 


But shadow box testing is not sufficient 
than one color is usually 
same lamp will not have the same effect in a room 
The area tested is too small, and the average room 
has many right angles which change the appearance 


of the same color even in natural light 
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Anyone interested in perfecting his method of 


operation may experiment with any information 


available. Recently a comprehensive test was made 
of the effect of different lamps on a wide range of 
colors. This test, applied to a room in which the 
larger and background areas are in the green or the 
blue family, would indicate that the daylight fluo 
rescent lamp should be used for general illumination 
and that, depending on whether the accent colors 
are in the red, pink, and tan or yellow family, spe 
cial lighting should be incandescent, warmtone, or 


soft white fluorescent 
Choice of Color 


low and for what purposes a room is furnished 
affects the choice of color and the type and amount 
of light needed 
quiet rooms are areas for relaxation and rest. Quiet 


Living rooms and bedrooms ane 
‘olors, lower in value and chroma, with less con 
trast and adequate general light with specific light 
for specific tasks would be the rule. If the rooms 
all, there may be need to give the illusion of 
The sin 


plest is to use shades and tints of one color for all 


are si 


ace. This can be done in many ways 


areas with only enough contrasting color accents to 


prevent monotony. The careful colorist may take 


as much care in the mixing of the paint for each 


wall as he does when the visible colors are in differ 


ent hues To secure the best possible result in a 


room, the whites may range from a warm white 


mixed with red, a cool white mixed with green, a 


black white, where the white is greved, and a brown 
white which is warm and greved 


To retain this same effect at night. artificial 


l 


evht of the right type must be placed to reflect 


or absorb light at the same places natural light is 


reflected or absorbed. There being variance between 


incandescent lamps, and fluorescent lamps and 


between the types ot fluorescent lamps, some 


testing Is necessary. This type of lighting means 
additional light to that used for general illumina 
Its function is to 
This 


general illumination 


tion, and light for special tasks 
retain the color harmony and relationship 
light may be a part of the 
plan, but rarely will it serve to light a special task 
If the budget is limited, a less subtle color plan 
should be 


special task lighting carefully adjusted to assume 


selected and general illumination and 


the function of retaining all room color values 

Colors for a dining room should be stimulating 
Not only 
should there be some direct light on the table. but 


and also compatible with food colors 


there should be light in other parts of the room 


These room lights may be concealed in vases or 
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urns placed on cabinets or cove or valance lighting 
used 
The lighting in living-dining areas of the house 


is generally designed to create a mood and room 


atmosphere with special lighting for special tasks, 


There should be color progression between all 
rooms of the home especially those that open off 
each other. The same color scheme need not be 
related to rooms in 


used. but the colors should be 


direct view. Kitchen colors should harmonize with 
those in the dining room, be compatible with food 
colors and also not contrast too greatly with the 
Ilere the 


constant use of white and too much reflected glare 


glaring white of the major appliances 


unfavorable re- 
In the 


is beginning to cause universal 
action toward the popular modern kitchen 
next decade there will be a pronounced effort to 
solve the problem through the use of color and 
pattern in kitchens 

Much work has been done in industry to prevent 
accidents through careful use of color and light 
This practice is suggested for homes, but rarely 
followed. All basement stairways should be prop- 


erly lighted, and color should mark overhead 


I Floors should be 


beanis 
there are sudden steps down or up 


contrastingly painted if 


These mark- 
ings are reminders which we sense as we see 

With new interior plans it will be far simpler to 
coordinate the physical and psychological aspects 


f color. Quiet areas may be partially partitioned 
to separate area activity, but when actual parti 
light and 


color to mark function or to prevent monotony will 


tions are not essential, studied use of 


prove satisfactory Quiet relaxing colors can be 
ised n areas where play and active work are 
allocated, more color and more types of light will 
be needed 

New color patterns will be established for the 
long corridors where sleeping rooms, study rooms, 
Color variations in 
Each 


is the compromise the new home 


ind dressing rooms are placed 
the doors break up the long, narrow spaces 
sleeping cubicle 
plan makes to provide individual privacy and more 
space for more human needs. Color may take away 
from these the cell-like appearance. Adequate and 


properly placed light will help make the over- 


small rooms workable. If color and light ratios are 


technically correct, study and work can be done 
happily 

Exterior lighting will help create the illusion of 
space at night, making the outside and inside more 
nearly one 

The small home owner must be given sources 
from which he can purchase the materials that will 
give him the color and light he needs. It has be- 
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ome apparent that there are natural cycles of 


color popularity emphasized and dramatized 


through styling, merchandising and promotion 


Manufacturers and retailers are slowly and pain- 


fully ‘ r methods by which they can pro 


lors and the suitable 
these colors 
ecoming a fascinating 
fulfill the demand for 
- combinations for dee 
ome groups, styles, 
id large inventory 
msiderable invest 
er hesitates to introduce 
vs the public wants it 
with a fabric or carpet manu 
ms start to roll, it is too late to 
lay such an important 
onstancy of color, manu 
ent will need to join 


Il-sell-next’’ rvstal 


ational 
psy hol 


- ana 


try something new, tend to want specific and hard 
and fast rules to apply to their individual problems 
This is not easy, as there are many variables 

Each home presents a different problem. The 
amount of funds available, the size of the house, 
its orientation and design, the age of the people, 
the accumulation or lack of accumulation of fur- 
nishings, the tastes, preferences, and prejudices of 
each individual member in a family, influence the 
application of known principles affecting the best 
use of color and light 

Each 


method of applying available information 


professional interested develops his own 
Ile can 
test the effect of light on his colors at various test 
ing laboratories. He can compare the charts and 
findings of surveys and tests. He can consult spe 
‘jalists in allied fields. Through honest experimen- 
tation and progressive experience he gains confi- 
dence in his ability and gains recognition 


} 


A way must be found to assemble and correlate 


the experiences of decorators, designers and light 
ing specialists of unusual ability who instinctively 
use new materials, colors and ideas —— without fully 
The study of the relation- 


} 


recognizing why or how 
ship of light and color must be continued, because 
lor and light are an essential part everyday 
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lighting installations that make these walls as usable and satisfy aesthetic sensibilities in certain fields of lighting 
as livable by night as by day such as the home. As the homemaker became acclimated 

I take one exception to the use of darker walls 1 to the whiter light of the tungsten filament lamp, the use 
tioned in the paper. It is recommended that ad of flame tint lamps gradually disappeared until today 
is backed directly up to a wall, the wall facing the we only find them in rare spots. Perhaps we are going 


should be in a subdued color, even thoug! > er Wi through this same evele with fluorescent lighting in the 


ym are somewhat vhte na "1 v10O home i There is little doubt but what psychology 


presented at a National ‘ al ’ was » a large part in color } ! if another decade 


] ‘ 


recommended that walls facing desks | have P may i his confusion in colors of lamp bulbs troned 


flectance factor of 45 to 65 per cent ! In the meantime it is our job to attempt to find 
The problem of selecting the proper white fluorescent best possible solution to the problems at hand and 

lat p to correc balance the colors t i { come out with interiors that are a han ing, restful, and 

been solved he use of color boxes seer » I he best ufortable by ‘ » natter what pig- 

1ion a pre sent time | irres 1e authors mer 

area th » color boxe sft 

goes to Church 


. LEXANDER* il * man who g 


found that the level of illuminatio n the average 
although he knows little about the Bible, I say 


Miss Miller’s remarks. We realize that light 


or, like the warp and woof threads, determine 


box is too | igh to give a t answer to how the 
swatches will look when used in the home In the 


ge color box equipped wit! 20-watt fluorescent 
esias wnetiiin nam he + wand . not only the pattern, but also the texture and strength of 


. . he fabric. We who are home lighting advisors recognize 

levels of illumination < 
daw . ; : 

top of the box to 10 footeand! need for color ‘ ation. Likewise, the 


rating need lighting ormation, 
Frank - I don’t know about Miss Miller's slides showing 
dark walls and light furniture, light walls and dark 


Perhaps its th tendenevy to be down on 


viewed on the flo« f people in the dece« 


is 50 footeandles 


walls will rarely 
when inst 

ething you are not up on 
vary ‘ 


seen many instances of fabric ich The trend to purchase that with which one 


appeared poses a problem to us. We have beer 


were no : under the muel ley rti encourage our customers apply the miliar comfort 


» tmat able seeing conditions found out-of-do inside 


other cases I have four 
ne. To do th 


; + ] 
n low contrast plus increased 


* We encounter a resistance for peop 


hbeneunneed * generations 
Fluorescent struggii get th cooperation the dec 
1 ; orator * we want ! their help. I know of 
would I lighting advisor more than 

work with the decorator. 

look upo s the women who will work 

th anyone who uses light and charge nothing for our 


services. We seem to be for the masses 


, and they for the 
exclusive trade 

We are making slow progress for many are recog 

»2 recent] d Matthew izing the use of light, but few are recommending ade 

iwkiesh, he points out ee » color uate light. The public utility in our area comprises 

of artificial lighting became obvio nearly for ar the principal source of certified lamps the shops with 

shortly after the advent vo sie lich the decorators are associated have few if any 


a flame tint lamp w: which emitted really good portable light sources 


approximately the n lor and spectral When the LE.S. table study lan ps were introduced, 


r of the light from the candle flame. For un women would buy them strictly for study lamps. Many 
counted thousands of years artific ght had been times they were placed in the closet during the day. Be 


lamps we considered a good light 


obtained by burning various material. Consequently a fore the war portable 

warm yellowish tint had been ociated with artificial source were considered too tall by the decorators’ stand 
many persons the lig from the tungsten ards. Now, the field girls tell me the 25-inch C.L.M 

filament lamp at first appeared to be too cold. Millions lamp s often thought to be too low! 

of flame tint tungsten filament lan were sold to Beauty and utility in lamps are now courting each 


nate Gee Que Stained Slams other, and it is my hope that they will soon be wedded 
UMINATING ENGINEERING \ I to the satisfaction of the decorators 


it of Mole Hills 


Company Atlanta, Georgia 
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Lighting for a Shoe Store 


LIGHTING OBJECTIVE: ‘vo provide an attractive interior and a high level of illumination for trying on 
ind appraising women's footwear. 


- 
—_ 
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3 
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< 


Installation at Chandler's Shoe Store, 319 Wisconsin Street, Milwaukee, Wisconsin; 
W. Emil Forman, Architect. 


General Information s irregular aped 2500 square 


} ‘ 
‘ re re 
in} 


Installation: An av: uN tion of 85 foots ‘ idea fluorescent lamps supple 
‘ » total lighting load is 7.24 
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Annual Report of the 
General Secretary—1948-1949 


A. H. MANWARING 


iit nding September 30, cellent erlon mf . ) ta meclusi it the previous years is 
1949 achievements wt t ! i 0 he nin on tv R \ t n a comparison ol these 
continue to set records unsurpassed 1 ons fig I the membership growth 
the fortyv-thre ir history of the S h ort of tl > during 1948-1949 has been slowed 
iety. The membership reached ar tv cont “l to grov ! dire dow onsiderably. This vear’s mem 


time hig! i 6 4 : th tion of t] tiona T , th rship mpaign activities were con 


remarkable record of growt re give rundar rf yur “hi ‘ ete i under the chairmanship of 
in graphs d chart the lv of ‘ 0 ver a thousand ra .. Knowles on a campaign 
this rep he program of tl ers of ti ‘ tv served t} 6 oba " to that followed in the 
etv involved ar wal budget of over , ral. ime . ‘ te two p us vears. The slower growth 
$180,000 t services rrving out ti , v's § t ra wa dent n s¥mpathy with the 
e general economi picture 
he committee anticipates that the 
similar problems in 

dustrv and r th ‘ . . t | dded the ‘ “ re on tot momle trend 
considerah gil ’ tl V retarial pers ! these togethe wit necial rts were ide by the 
fine increased support gin ! the o the sta mite serving t echnu ” itt tl vear in assisting in the 
Sustaining M rs who through their — progr ind the business oj ons ollow-up on unpaid membership dues 
dues make yx I ‘ rge mer e of f the Society now tot 1 under the accounts to reduce the number of delin 
the Society's program cap leadership of Hinckley, wnt members dropped at t June 
Stimulates rrowing terests, cer t retary, ». Crouch, uu meeting. Sections and Chap 
tered on fine rk of our lo« ‘ rector and ss Her rs were furnished with lists of the 
representatives }? = were ninger, tor ol tons feline t bers several times dur 


his purpose 


making ’ ‘ me g 0 ‘ n th ! " nembership cam 
Sections 
t the ocal 


State 
on under 


The meeting of Council held in June, 1949, at the Hotel Roosevelt, New York City 
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Membership as of September 30 A. Hawkins Cc. C. Munroe 
’, Lansingh J. L. Stair 


TABLE I 
W. R. Whitney 


1944 1945 1946 1947 
Fellows 
Two men ber 


the Board of Fellows for 


were recommended by 
election to 
Fellow Grade as having met the Con 
lirements, After report 


stitutional req 
it the June Council meetin 


etter ballot of 


¢ the fol 


by 


TABLE Il—Gains and Losses in Membership During Year Ending Sept. 30, 1949 lowing were elected 
( oun 
Members Associate Student : 
Emeritus Fellows Members Members Members Total 


‘ ‘ 4.905 


Local Activities 


The annual local activities econter 
ence of Section and Chapter officers, 
18 local representatives ar d national offi 
443 cers was held in New York on June 9 
with Walter Sturrock, Chairman, Local 
Activities Committee, presiding. The 


discussions Cov 


scussions 


were par 


n attend 


New Ch ipters 


During the year 


py roved Octo 
» 1949 


h 


Student Bran¢ 
ff the Society were er approved 
le of Member Emer 

past year having re 

regular occupation after 
formed for the Society serv 
h meritorious character as 
| deemed worthy of this 
igure 1 uward. They are: 
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TABLE I1I—Membership of Sections and Chapters as of September 30, 1949 


Members 
Emeritus 


CANADIAN REGION 
Hamilton, Ontario 
Maritime Chapter 
Montreal Section 
Ottawa Chapter 
Quebec Chapter 
Toronto Section 
Winnipeg Chapter 

FAST CENTRAL REGION 
Baltimore Chapter 
Capital Section 
Fastern Pennsylvania Chapter 
Philadelphia Section 
Pittsburg? 

GREAT LAKES REGION 

York Chapter 
Cleveland Section 
Michigan Section 
Ohio Valley Section 
Rochester Chapter 
Western New York 

MIDWESTERN REGION 
Chicago Section 
Cornhusker Chapter 
Heart of 
Indiana Chapter 
Iowan Section 
Milwaukee Chapter 
St. Louis Section 
Twin City Section 

NORTHEASTERN REGION 


( it Section 


Chapter 


section 


Central New 


Section 


America Sectior 


onnecti 
New England Section 
New York Section 
PACIFIC NORTHWEST REGION 
British ¢ imbia Section 
Inland Empire Chapter 
Oregon Section 
Puget Sound Section 
SOUTHERN REGION 
Carolinas Chapter 
Florida Chapter 
Georgia Sectior 
New Orleans Chapter 
Southeast Florida Chapter 
Tennessee Valley Cha 
SOUTH PACIFIC COAST REGION 
Mother Lode Chapter 
Northern Califorr 
Southern California Sectior 


ia Sectior 


Utah Chapter 
SOUTHWESTERN REGION 

Alamo Chapter 

Rocky Mountain Chapter 

South Texas Chapter 

Southwestern Section 
Foreign Non-Sectior 


TOTAI 


Charlotte, North Car 
February 9, 


Carolinas Chapter, 


olina — Charter approved 
1949. 
Johns, New 


April 2, 


Saint 


approved 


Maritime Chapter, 
Brunswick 


1949. 


Charter 


Southeast Florida Chapter, Miami, Flor 
ida—Charter approved May 11, 1949 
Quebee City, Canada 
1949. 


Quebee Chapter 
Charter approved June 8, 
Winnipeg Chapter, Winnipeg, Manitoba, 
1949 


Canada—Charter approved June 8, 


The growth in membership and work 
in two of the present active Chapters 
made them etigible for a Section status 
and by the usual petition the change 


was made as follows: 


Connecticut Chapter to Section—Charter 


approved February 9, 1949 


DECEMBER 1949 


Pellows Members 


Associate Student 
Members Members Total 


Section - 
1949 


British 


Charter approved February 9, 


Columbia Chapter to 


(b) Section and Chapter boundary 


lines 


In order to extend the Section and 
Chapter activities into all areas of the 
U. S. and Canada, a study was made 

all unassigned areas, and by action 
of Council on June 8 the boundaries 


of operation of certain Sections and 
Chapters were extended to include all 
previously unassigned areas. By this 
action, all local representatives ol the 
Society automatically become members 
of the Section or Chapter in that area 
and by close cooperation can take ad 
vantage of all of its available facilities 
in carrying on the activities of the So 


ciety 


Regional Conferences 


During the past year, seven of the 
nine Regions held their regular con- 


ference. These were as follows: 


March 3-4 South Pacifie Coast San 


Francisco, California 


March 10-11 Pacific Northwest — Port 


land, Oregon 


April 10-12 Southwestern Houston, 


Texas 
Toronto, Canada 


April 28-29—Canadian 


May 12-13 Northeastern — Hartford, 


Connecticut 


May 23-24 Great Lakes Rochester, 


New York 


June 6-7 East Central Harrisburg, 


Pennsylvania 


The planning regional confer- 


ences has, during the year, required 


careful study, both from the stand- 


point of suitable advance hotel aecom 
modations and for coordination of con- 
ferences with other scheduled meetings 
and thereby facilitating travel by the 
President This 
has resulted in a tentative schedule of 
1949-50 


year with dates and places specified to 


and others concerned 


regional conferences for the 


facilitate planning for the year. 


I ion of Chapter and 


Branch 


Officers 


Although there is no specified time 
in the National Constitution and By 
and Branches 


when Chapters 


shall hold their annual election of offi- 


Laws 
cers, it has been emphatically recom- 
mended that such elections be held at 
the same time as those for Section and 
National that the 
of the officers-elect be reported to the 


officers, and names 


General Secretary by May 30 


Representatives to 
Other Organizations 


The Society continued to cooperate 


associations and other 


fields of 


Sixteen 


with related 


agencies in the science and 
standardization. members 


represented the Society on 17 See- 


Committeees of the American 
Members of 


the Society also served as official rep- 


tional 
Standards Association. 


resentatives to 


American Association for the Advance 


ment of Sciences 


Armed Services NRC Vision Committee 


Industry Committee, Handbook of In- 


terior Wiring Design 


General Secretary’s Report, 1949 








Technical 


Number of 
Meetings 


Meetings of Sections and Chapters for Year Ending September 30, 1949 


Total Average 


Attendance Attendance 


ts nvoly 


typing) 


Guide for Outdoor Illumination 


Tests 


Part I, Street and Highway; 


Sports 
Lighting Fundamentals 
ighting for Bakeries 
ighting fo 


vr Flour Mills 


r Canneries 


fi 


aighting 
Lighting 
Metal Parts 

Lighting for St 


Open Hearth 


ATING 


for Machining 
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DEC 


MBI 


Discussion of possible over t 


stitutions 
and Z-58 Com 


activities concerned 


who 


the 
research of 
field 
graduate students 


pe rsonnel 


have 
lapping of Z 
mittees in 


with 


experience 
background for 


the 


shortage ot 


impor 
The 


or re 


tance to 


illumination 
propose d 


ciature 


new nomen 


search 
Armed Services NRC 4 
mitte Attended 


available has les 
sened and no longer ippears to preset t 
two meetings 


maper presented which 


t 


a problem 
rhe 


ans 


itement of iit 


thods 


general research situation re 


much the 
ith the Armed 


sponsor an 


same is las 


proach 


Services continuing 
problems 


extensive program ol! 


universities and lab 


ire 


isiderable of 


and benetit 


visual 
concerned with 


tionship of 


th considerable 


further studies 


Fund 


and 
Superinter 


quality and 


Kodak Con 


LE.S. Research Fund 


is Witnessed 


endatio 
Approval o 
upon re 

ble forn 


Greneral 


Through action on several of the pro- 
posals, the Executive Committee in- 


the 


related 


terpreted the research 
Fund as being lin 
“Fundan 


activity of 
ited to work 


ental principles and/or 
and therefore the funds 

devoted to lighting apph 
tion st es, application calculations 


r development and interpretation of 
useful form 


Advisory 


up tor 5 


Subcommittees 
projects and others 


ippomted as tl 


he projects are 

Three Committees 
the work of 
progress 

approved and under way 


included 


Daylight 


Extrinsie 


Institute 


Surround 
erformance 


Prof 


ons 
but 
ipproved 
mitted for 


and 
more 
research 


begun, 
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Standing Committees 


Tayler, Chairman 


This committee has the responsibility 
of conducting the affairs of the Society 


Council meetings whicl 


between the 


are regularly . i-monthly from 


October to June inclusive r in 


creased volume of administrative prob 
ted in the 


lems during the year is refle« 


records of the Executive Committee 


which held 8 meetings 


Finance 


C, C. Keller, Chairman 


Jetails of the year’s financial opera 


tion are given in the balance sheet and 
statement included in the appendix of 
this report 


As shown in the report of the com 


the budget was to be 
an al ne hig! over $200,000.00 
While a 


$10,000.00 to 


balanced budget, ineluding 


reserve Was idopted by 


the Council in October, it became ap 


parent soon after » turn of the 


that 


year 


income wi ad fall tar 
} 


short of 


expectations. It has been felt that the 


general dec! n business was mainly 
responsible h uatio ice the 
reduction came n all depart 
except in sales 


ments produc come 


of reprints, handbooks, ete. This then 
ealled for a careful and closer exami 


nation of expenditures and the year 


was therefore argely 
taining a elo 

exper iitures 
operatior 


Cor 























$ 000 
F $190, 


Figure 


(rene? 


Statement of Income and Expense for the Year Ended September 30, 


Income 


Annua 
Members (less discounts $1,22¢ 

Members (less discounts $3,580 
Members 
discounts $4 


Dues 


Associate 
Student 
Fellows (less 
Entrar 

Sales. Publica s. Gross Income 
Handbook 

Binders 


IES Lightir 
ting Data Sheets 
nts 

UMINATING ENGINEERING 

National Technical Conference Pr 

ENGINERBRING, Advertising 

Badges and Certificates, Gross Income 


eprints 
ILLUMINATING 
Sales 
Interest 
Investments 
Bank Balances 
1949 National Techr 
Less Expense 


69,966.12 


40,335.00 


Expense 


ona 
Sections and Chapters 
Travel 
and Certificates 
t e and Fixt 
Publications Stock 
ILLUMINATING ENGINEERING, to members 

t 


President's 


Sales, Badges 


© members 

ations, I. E Advertising 
4 ations, Cost of Stock 

Lighting Handbook 
ghting Sheets, Bir 

Reprints 

ILLUMINATING ENGINEERING 


nferer 


Data 


National Technical ¢ Preprints 


Sales, Pul Cost of Services, Promot 
Total Expense 


INCOME 


ations 


NET 


reserve 1 the constitutional re 


quirement. However, the Committee 


on Finance and the Executive Commit 


tee have recommended as desirable a 


minimum cash reserve of $50,000.00 


under present Society conditions 


The Finance Committee 
task 
‘inted to study the dues of mem 


all grades and a report to the 


s cooperat 


the special committee 


Council will be made at a later date 


ST OF THE SOCIETY'S SERVICES 





NS, CHAPTERS, 
~S me TTEES 

















EMBERS P 





October. De 
January -Septen 


Promotior 





™ 1948-1948 


Figure $ 


1,090.25 


18,196.07 
324.12 


745.41 
cember 1945 
ber 1949 792.63 
2,353.58 


15,204.49 
4,961.86 
179,040.27 
11,167.71 


Board of Fel 
Frank A 


During the 


lows 

Hansen, Chairman 
fiseal 
Board of Fellows operated under pro- 


current year the 


cedures which have been developed 


since the establishment of Fellow grade 
The 


tinued to be ready to consider nomina- 


Society soard has 


by the con 


‘ 


tions submitted by the required five 


Fellows or Members of the Sox ety or 
from among the Board itself. During 


the year no new nominations were 


added to 


tions previously considered and a care- 


the existing file of nomina- 


ful review was made of all previous 
nominations on which final action was 
still to be taken 

Because of the geographical disper- 
Board all work of the 


Board was carried on as usual by cor 


sion of the 


respondence. 

A particular problem encountered 
during the year was the nomination of 
a Member of the Sox rely residing in 
England whose nomination was locally 
er than by the five Fel 


lows or Members of this Society 


sponsored ra 
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Comparison of Income and Expense for the Past Three Years 


DUES 
Fellows 
Members 
Associate Members 
Student Members 
Entrance Fees 
Sustaining Members 
SALES 
Publications 
I. E. Adve 
Badges ar 
INTEREST 
CONFERENCH 
TOTAI NCOM 


(ross 
rtising 
a 


ertificates 


Net 


7ENERAI 
OPFIK 

BK 

Put 
ORGAN \ 
Cammite 


Income 


During the the Board recom- 


mended that the Society present a Fel- 


year 


1946-1947 1947-1948 1948-1949 
low Emblem to Fellows in reeognition 
of their grade. Final action of the 


Board during the year was the recom- 


Income 


mendation to Council on the election of 
of Fellow 
re- 


of 


two Members to the grads 


as 


Couneil’s action 


Honors 


resulting in 


ported under the Section 


this report 


General Board of Examiners 


R. C 
The Board has « 


ications, and ha 


Kinney, Chairman 


arelu 'y 


all 


rec 


studied 
ipp s weighed the 


ommendations of members with due 


consideration for background and 
history 

war periods have 
of 
‘r engineers 


Re 


e Sections 


vivancement 
grade 
creased inter- 
be- 


ictors in 


our Section and 
excellent job of 
member elec 


some officers 





and have not 





he friet 
kr 


ipplicants 


dly hand 
own for. 
the 
ould 


ety is 
same 


wel 





his guid 


ince and ¢ ‘ping o new mem- 


bers is most » continued 


1 nportar 








growth our Society 





P. Steele, Chairman 


committee 


rhe responsibility of the 


Figure 4 this vear was lin 


tor 


ted to the approval 
at the 
The 


all other material pub- 


presentation 


rechnical Conference. 
1949 f 


Assets | » Tout 


Balance Sheet September 30, 


MINATING ENGINEERING 
was not included in this responsibility. 


The « 


able 


mittee has met with consider- 


ol! 


r from a large 


cess i 


qualified authors an excel 


group tor presentation 


he French 


The 


papers 
Lick National 


this activity can 


Confer- 
success of 


sured by the suceess of the 


Lick 


tech 
at French 


Liabilities and Surplus 


Huerkamp, Chairn 
of the Publications 


an 
The activities 
Committee during the past fiscal year 
be 


4.41 
63.9 


may classified into three general 
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(renera 


develop and , cles, and reports from ILu 


ENGI 


pment, produc 


ENGINEERING. Such mate 


valuable 


MINATING 
presents data in the 
user, 
uphasis during the 
possible dissemina 


rious public a 


ned production 


the publica 


se of some 


the nor il 


ons Office, it 


dbook 


during the 


month for 


copies 
The remair 


Is eXpe 


TABLE IV 


ind the Committee 


for the preparation of a revised second 


edition 


MINATING F INEERING 


fruition the develop 
several years, the So 
ILLUMINAT 


i} thon 
it publication 


eety's offic 
ING ENGINEERING entered upon a new 
iuarv, 1949 issue. The 
ges included: (1) 
editorial policy to 
for the 

Society 

from the 

an Sly, x 
orresponding 
typography to 

ve presenta 

ve mate 


Issues per 


larged pro 
1 monthly pub 
representative 


he e and art and the 


t 


applicat 


ion good ghiing, 


‘ ] 
prac eal 


ilso to reflect ore adequately the So- 
and other significant 
th of the 

al progress 

he re 

corre 

p reac 

‘ayvler in 

that these 

program have 

ip approval 

rressive de 

is the 

Publications 


ms staff 


the publi 
MINATING 


basic poliey 


Illuminating Engineering-Transactions (6 x 9 Format) 


Page Content by Sections 1944 through 1948 


1944-45 


Necretary’s Report 1949 


Nov. & 
1945-46 1946-47 1947-48 Dec. 1948 
i “ 29 
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TABLE V Illuminating Engineering follow outline approved by Coun active members and previous officers 
Transactions (8% x 11% Format) il, April 1948 he Society were prepared and cir 
Page Content by Subject Matter 1949 


o the ole Boars or the 
January to September ie whole | 1 for their 


connection with the selection 
Jan. to Sept. 
1949 


members ’ ion and By Laws 
interest 18 
This in Corwin, Chai an 
ita sheet Developing out he recommenda 
I Fir 1 mittee in con 
if techn neetit 1 i I iner 
took action 
Con 
ge the 
{ pon referral 
tution and 
amendment was pre 


helow and subse quent 


by the 


dues for (ssociate 

be $11.00, for Members 

for Fellows $16.00, in each 

g subject to a discount of 
payment is made within 60 

the date of the bill. Annual 

Student Members shall be 

ondensed forn dues shall iwlude one 
in condensed ‘ tie t he d official 
ithor, the ctio i compl ‘ he iety”’ delet 
Commit h diseussior ng the . “in each case being sub 
$1.00 if payment 


order to meet these objec 


, of the date of 


not be possible to pub 
ts February meetin: } nical Committee reports 
tatement of po ull i LUMINATING ENGINEER 


eurrent budget lim 
hairman 


sing out the recommendation 
the Project Planning Committee 
ind deve oped through studies of the 
lask nmilttee inder the chairman 


ship of S. G Hibben the Historical 


ports 


NI 


Committee was appointed at the April 
Couneil meeting. The committee under- 


took as its general objective the assem 


table and durable form his 


S, phot wzraphs, voice ree 


useum sp ens as a rep 
the Society’s history. At 
t? ! corn tlee 


records 


was 

re-sta ts +} hie ~ Ori ) ! t ’ i representa 

nally ta } ‘ mimnitt 1 the * Sections Was 4A F. W , 
Co-Chairmen 

Mills \ 


as tollows neeting or tl sls ft national offi At the first meeting of the vear, this 


on Editing th ociety’ »  aecomplished » Board held its G. D 


1. Editorial content of Journal 6 February. Extensive records nittee decided to limit its contact 
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with 


defense subjects something ot 


time order ot “Does it sh 


’ 


Does it 
th 


fly? 
jeopardize 
ety by 

} 


needs 


ernment 


Government 


agente 


float ?” 


reputation 


s to strictly 
the war 
oot? Does it 
rather than 
of the Soci- 


‘ lighting 


ot gov- 


mended 


Requisites, a 
embersh p 
gs at the 


Posts 


the first ballot, which action was later 
supported by the absent member, A 
sub-committee was appointed to pre- 
pare the citation and the presentation 
of the Medal is scheduled at the An- 
nual Conterence. 


hnical Conference 


Vational Te 
R. F 
At the November meeting of Coun 

cil the committee reviewed the opera 


tion of the National 
and 


Hartenstein, Chairman 


Technical Con 


Boston } resented a 


ference at 
tinal financial report indicating a sur 
pilus in the operation 

Following a review of the possible 
locations of the future National Tech 


nical Conferences the committee's ree 


ommendation was approved at the 


October Council meeting for the loea 


the Nati 
Pasadena 1950 and 


1951. 


onal Technical Con 
Wash 


«., mn 


During the year committee 


worked jointly with the Papers and 
ons Committee in planning 
the production and publication of the 

apers to be 


Lick Cont 


undertaken 


preset nted at 

rhis 
on a 
ap 
December 


erence, 
based 
of publheations policy 
Council at the 
as follows: 


of the 


Society that in 


and 


for 


approved 
presenta 
onferenc¢ 
rING ENGI 
ondensed form 
or in conde nsed 
the author, the 
ers Committe 


also secured Coun 

e general program 

ick Conterence to 

‘ I's approval ot a 

ts operation. In connec- 
ibove Council gave a 
s of Confs 

Lick 


this 


the French 
Conterence, 
i toward the ex- 
production of the pre 
recomme ndation of 


on Procedures and 


committee reviewed the 


Convention Proeedure re 
the statements of general pol 
and procedure and submitted this 


wneil for approval. 


wort, 1949 


Conference Attendance During Last 
Ten Years 
Total 


Lake, New Jersey 


Georgia 


1940 Spring 
1941 Atlanta 
1942 St. Louis, Missouri (Two Day) 
1943 New York, New York (One Day) 
1944 Chicago, Illinois 

1945 No Convention 

1946 Quebec, Quebec 

1947 New Ole Louisiana 

1948 Boston, Massachusetts 

1949 French Lick, Indiana 


ans 


Procedures and Policies 
G. K. Hardaere, Chairman 
Out of a very large number of mat 


ters considered, the committee has 
reported fifteen procedures and poli 
cies that have been accepted and ap- 
proved by Council. In coneluding the 
year’s work, the committee gathered 
the procedures and policies formulated 
during the current year and several 
previous years into a completed “Man 


Pre This 


manual eulmir has 


ual of ind Policies.” 


edures 
ites a project that 


long been needed urged 


and actively 


by the last six 


ber of 
during 


bly in 


as follows 


ecommended 
That more effort be made of 


ind distributing the Society's 


ghting data she« 


Funds Technical Com 


d Work 


idgeted each 


for 
That an amount 
year for use by 


if other re 


Histori 


assist in 


it an 
appointed to 
1 celebration of the 


Ant 


versars 


to Assist the Presi 
Advi 


the President in 


Committee be 


the 


sory 


personnel 
Lighting of 
That a new 
up to study 


sta 


, Chairman 
developed out of a 
he Lighting Eduea- 
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tion Committee of the Society and was 


appointed at the February Council 
meeting to study and report on requi 
sites for defining and improving the 
professional status of illuminating en- 
gineers especially in relation to Soci- 
ety membership. The committee pre- 
sented two reports to Council at the 
June mee‘ing outlining the general 
program contemplated on the basis of 
the committee’s and 


assignment pre- 


senting a recommendation in connec 
tion with the adoption of the Canons 
of Ethies circulated by the Engineers 
Council for Professional Development. 
The committee’s report was accepted 
and the matter of putting into effect 


Ethics 


back to the committee for recommenda 


the Canons of was referred 
tion as to the procedure for making 


binding on the membership. 


Public 
J.M 
The 


toward the two-fold objective of imme 


Relations and Information 


Hickerson, Chairman 
committee directed its efforts 
diate action and long range planning 
Suggestions were made in connection 
with the planning of a Society folder 
to be used by the Sustaining Member 
ship Committee, and the revision of the 
Society Exhibit at the 
Means for better 


International 
Lighting Exposition 
acquainting the membership and the 
lighting industry generally, with the 
aims and program of the Society were 
discussed, President Tayler contributed 
a great deal to this part of the pro- 
gram in his presentation with illustra 
each of the Regional 


tive slides, at 


Conferences. As its final action of the 


year the committee submitted at the 


June Council meeting a long range 


program with definite recommenda 


tions 


Residence Lighting Forums 


Priscilla Presbrey, Chairman 
Two Residence Lighting Forums, of 


the New York Section Michigan 
Section been throughout 


and 
have active 
the year, New York having held eight 
meetings with an average attendance 
of 82, and Michigan five meetings with 


In addi 


tion, the committee is happy to report 


an average attendance of 43 


the organization of a new 
Forum of the The 


Philadelphia Section Forum has un 


promising 
Georgia Section 
been inactive during the 
past The New York Section 
Forum offered for the year a 


fortunately 
year 


second 
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five-session Practical Meth 


ods of Lighting Residential Interiors, 


course on 


aimed primarily at decorators and 
others with a professional interest in 
lighting, and attended by 69 regis 
This course has met with such 
that New York 
Division of General Education 


asked to take it over next year, and 


trants. 
success 


University’s 
has 


will present an eight-session course as 
a joint project, with the Forum plan 
ning the content and providing the lee 
turers. 

The revised Guide for the Operation 
of Residence Lighting Forums, pre- 
pared by last year’s committee, was 
duplicated and offered to the Sections 
and Chapters. The committee has tried 
to carry out its assignment to “reacti 
vate and expand Residence Lighting 
Forums” by following up every known 
Considerable 


expression of interest. 


correspondence has been carried on 
with a number of Sections and Chap- 
ters, and with interested individuals. 
Letters are currently being addressed 
to each incoming Seciion and Chapter 
chairman, requesting that he include in 
the program of activities now being 
planned for the coming year a careful 
consideration of Forum possibilities in 
his area, The committee has planned a 
half-day 


Session for the 1949 National Techni 


Residence Lighting Forum 


eal Conference. 


Sustaining Membe rship 


George J. Taylor, Chairman 

The work of the committee this year 
developed out of a special task com 
mittee appointed in July 1948 to put 
into action the recommendations of the 
Project Planning Committee to secure 


increased financial from the 


Sustaining Members of the Society. A 


support 
special letter, together with a review 
of the 
1947-48 
Sustaining 
All of the 


were added to the national committee, 


Society’s accomplishments in 


were addressed to over 230 


Members of the 
Vice-Presidents 


Society 
Regional 
and a three-man committee was ap 
pointed by every Section and Chapter 
to carry on the committee’s field work 
With the cooperation of the committee 
achieved in the 

120 
Soci 


notable results were 
financial 
Men bers 


ety an increase of over $11,000 during 
Some 


increase ot support by 


Sustaining giving the 


the fiseal year. success Was 


registered in the election of new Sus 


taining Members, although this part 
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Number of Sustaining Members and 
Dues Income for Past Six Years 


Mumber of 

Members Dues Income 
203 $18,916.00 
237 20,031.00 
265 21,881.00 
114 28,705.63 
i2¢€ 80,209.37 


t15 40,335.00 


of the work was hampered by uncer- 
tain business conditions. 
The committee prepared a statement 


of Procedures and Policies which after 


approval by the Procedures and Poli- 


cies Committee was approved by Coun- 
cil as a guide in the election and main- 
Members. At 
the committee 


tenance of Sustaining 


the close of the year 
had in preparation the material for a 
brochure to be used in future Sustain- 


ing Membership work. 


National Council 


Task 


Conference with the 


for Schoolhouse Construction, 


Committee 


Russell C 
A member of the committee, Leland 


Putnam, Chairman 


H. Brown, attended the annual conven- 
tion of the National Council for 
Schoolhouse Construction in California 
last Fall on invitation. His presenta- 
tion of the point of view of the Society 
in regard to school lighting and his ex- 
Standard 
Lighting 


planation of the American 


Practice for School con- 
tributed effectively to more complete 
cooperation between the two organiza- 
During the year additional con- 
National 


Construction 


tions 
members of the 


Schoolhouse 


tacts with 
Council for 
were made by correspondence and con- 
ference 


Joint ILEUS Task Committee 


E. M 
Inquiry was sent in July 1948 to 34 


1.P.H.A. 


Strong, Chairman 


physiologists, psychologists, ophthal- 


mologists, engineers and others cur- 


rently active in research concerned 


with the lighting field. These resulted 
in a dozen or more informative replies, 
suggesting research needs in lighting. 


These 
by the committee. The result inspired 


were organized and diseussed 
plans for a symposium on lighting re- 
search needs which was arranged joint- 
ly with the Armed Forees-NRC Vision 
and held at the National 
Academy of Sciences in Washington, 
February 19, 1949 

As an 


conference plans are being made for a 


Committee 


outeome of this suecessful 
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| Committees 


drenera 


¢ 


or airport 


has been approved 


re 


‘ 


or public a 


F. ¢ 


onsiderable 


commit 


and 


Areata, California. In addition, the com 


mittee was assigned the task of investi 


gating ‘‘The Application of Visual Aids 


to Airport Ground Traffie Control’’ and 
in this connection the chairman has for 
warded to the ANC Visua Aids Com 
mittee for their consideration the com 


tion for work to be 


and Terms 

rmiar Since the 
this committee are 
the recon 

itional Civil 

final 

nd 


been 
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tember 22 Boston; October 22 lechnical Conterence i members of the commit 
Detroit: Mareh 8 in New York , Researches on day nments received from the 
{ ' tv of Michigan ! ! ‘ 


versily 


in 
ence indicate 


irre >} on 


following wording of the object | 
was adopted by the committer t s are proceeding he first draft is in the main satis 
study, evaluate and report on the el factory requiring only a few small edi 
fect o in relation ‘arm Building and Work Area torial changes in order to be approved 
ng by the committee. However, the specific 

rot idle recommendations 


to be used 


img 

the problen 
three mee ‘ the wide geographic dis for the various seeing tasks need to be 
he committee, its work 


Methods 


considered carefully by the committee 


were dis 
and by other informal conterences 
correspondence These val yw under considera 


before i since dl 
| te ! cireulated 


ble 


committee 


in January, April and June, 


n the following accor plish 
st and second draft pre 


eseribing recommended operat 
ts and auxiliaries for operat 
on Steam and 

traction 
elevated rail 
Motor 


passenger 


mtinuing 


handbook 


the Library 
presented to 
Several 


Couneil 


rh ese 


re port 


ple ted 
been appro 
letter ballot of he Daylight 


nmended 


principally 


the American 


“Daylighting i ools’ he tit 

by Professor R. L. Biese ry g, Irst dral ne chitec 

lavlight research under hi 1 America tandard Practice ‘ . namely, Archite 
Jg ! hi been cir } it yeen aided by 


based o Li 
supervision, and is scheduled as | S 
771 
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Activities Committee through 


ition to all 


the Local 
the 
Chapters of 


distrib Sections and 


letter 


urging 


a eireular 


titions and outlining sug 


euch 


compe 
gested procedures 

The comn 
collection of photographs 
and Ar 


finds that this activity 


ttee has in 


hitectural Series However 


largely 


duph 
eates the material now presented in the 


hghting data sheets and re« nends 


that these 
The comin 


terial, much of 


be merged 


activities 


which has been written 


by members of the committee at vari 


times for wiety papers and 


ous 


h ean be used in the 


magazines, which 
Lighting Handbook for Architects 


ntroi 


ind F quipment Desiqn 


Chairman 


Winkler, 


containing use 
is materials, 


lude de 


issignments and 


Lighting Desiqn Practice 


In response to a specific 


Amick, Chairman 
assignment, 
Lighting Design 


the Committee on 


Practice prepared and presented to 


Council a report recommending uni 
form methods for computing and pre- 
Coefficients of 
Factors 


for re 


senting Room Indexes, 


Utilization and Maintenance 


he committee also reviewed 
vision Section 8 of the IES Lighting 
Handbook, and instituted nine projects 
to improve the information on lighting 
caleulations. Continued study of these 
and additional projects has been sug 
for 1949-1950 


Lighting Education 


Miller, Chairman 


SS me 
The 
of, g it 


membership, 


the 


course to the 


ecomu ee has publicized 


ing Fundamentals” 
the 


stressing merit in 


material prepared by Society 


The 


eourse was also brought to 


using 


Design 


committees 


“Lighting 
Problems” 
the attention of the membership, em 
phasizing its value as a follow-up after 
completing the Fundamentals Course 


work 


the assignment of developing an Ad 


Some preliminary was done on 


vaneed Course but before progressing 


further, it was deemed advisable to 
study all 


survey and existing publica 


tions to determine the feasibility of 
incorporating certain of these into a 


booklet or kit 


material in an 


suitable for use as text 
Advanced Illumination 
( ourse 
\ great deal of valuable reference 
il has heen developed by com 
ttees of the Society but very little is 
ised by the members. To en 
the of the material avail 
fron headquarters, the Education 
mittee recommends frequent pub 
ILLUMINATING 
letters to loeal com 


INEERING and 


en suggesting ways and 
lizing the material in their 
one 


chapter programs As 


the other assignment of 
ng and maintaining an up-to 
list of lighting reference material, 
mmittee suggests making reprints 
shown at the end of 


IES 


ok. This would provide a more 


references 


ction of the Lighting 


and comprehensive list of 


references than could be as- 


embled by anv other means and at a 


! nimum cost 


The committee has under considera 
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sending questionnaires to colleges 
informa- 


tion 
and universities 


tion as to whether courses in Illumina- 


requesting 


tion are available to their students, 


and if so, what subjects are included. 
Such data should prove to be of inter- 
est and undoubtedly would reveal the 
need for a wider acceptance and in- 


clusion of illumination courses in the 


curriculum of engineering schools. 
Lighting of Central Station Properties 


A.A 


Since the formation of this commit- 


Brainerd, Chairman 


February two meetings have 


The 


Session in 


tee in 
held. 


two day 


been most recent being a 
Philadelphia on 
June 28 and 29. Preliminary reports 
are being prepared by five sub-commit- 


tees as follows 


Lighting of Control Rooms 
Lighting of High Bay Areas 
Exterior Illumination 

Lighting of Irregular and Miscellane 
ous Areas 

Load Rooms 


and Telephone Switchboards 


Lighting of Dispatch 


Lighting Study Projects in Educational 


Institutions 


R. C. Putnam, Chairman 


The committee reviewed the seeing 
and lighting problems in educational 
institutions and selected five fields for 
the first 


mittees in each of these fields were or- 


study projects. Study com- 


ganized during the year. The subjects 
of the individual study committees are: 
Student Vision 
Visual Problems; 
tions in Educational 
Control of 


and Scholarship; 


Brightness Condi- 
Environments; 
Utilization and Daylight ; 
Chalkboards 

The projects of these committees are 
basic in nature and long range in 
Work 
all fields 


should 


s proceeding actively in 


s6 ope 


and valuable fundamental 


result 


} 7 
data 


Lighting Study Projects in Industry 


M. N. Waterman, Chairman 
The General Committee had two reg- 
plus a partial meeting 


ular meetings, 


with members of the Committee on 
Lighting in Woolen and Worsted Mills. 
The principal accomplishments for the 


year ineluded 


Completion of review of Woolen Report 
which was approved by Council in Octo 
ber 

Steel 


Mill 


ports submitted during the year. 


Review of and Canning Re 
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Completion of instructions to project 
committees as to procedures for prepara 
tion and submission of project reports. 

Completion of a suggested form of proj 
ect report for guidance of field commit 


tees. 


Progress on individual projects is 


reported as follows 


Bakeries 
report 


Second draft of 


submitted in 


committee 


June now being 


duplicated and made ready for review 


by the “General” Committee. 


Canning — Report on general lighting 
and three supplementary reports ap 
proved in Council in 
April. Cor 
ports 
preparatory to 


Flour Mills 


year has been edited by the Technical 


principle by 
bined 


s passing through final revisions, 


version of these re 
letter ballot by Council 
Report approved las 


fy 


Director's office t 


preparatory to p ibhi 
eation. 


Finid Mill 


negotiations 


Chairman is continu 
toward resumption 
work on this project 

Foundries 
port comp eted in May 
Laundries Field 
March. Com 


drafting report 


Partial fi 


work completed n 


ittee now engaged in 


Leather Field work con pleted First 
draft of report now being prepared 

Machining of Small Metal Parts Re 
port, approved last 


year, is now ready 


for final cheeking before publication 
Initial field tests commenced 
Washington 


ment in February 


Printing 


in a establish 


printing 


Sheet Metal Stamping Several meet 


ings held during the vear to determine 


procedure, ind to organize experimen 


tal installations purpose of 


for the 


studving brightness of dies as viewed 
by the ope rator. 
Stee Report on Li 


Hearth 
leat 


June subject to letter 


ghting of Oper 
Areas approved by Couneil in 
hallot 
changes 


to the ballot 


and other minor now being 


nevrotl 


prior 
Supplementary Ligl fing Outline of 
procedure under a somewhat enlarged 
scope was submitted and endorsed by 
“General” Committee in February 

Teatile-Wool 


proved by Council in October and pub 


Committee report ap 


lished in June issue of ILLUMINATING 


ENGINEERING Committee has con- 


tinued its work on additional data 


sheets. 
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Tobacco — Committee still in process 


of reorganization. 


Public 


Buildings and Private Institutions 


Lighting Study Projects in 


Robert R. Wylie, Chairman 
The work of this 
been carried on by four study sub 


Committee has 
committees investigating the problems 
of lighting auditoriums and churches, 
hotels The 


Hospital Lighting Committee is study- 


hospitals, and theatres. 
ing the lighting problems in every part 
of a hospital and has in preparation a 
The Theatre 
studying the 


special lighting problems encountered 


comprehensive report. 


Lighting Committee is 


in theatres and motion picture houses 


including consideration of relative 


screen brightness. The Hotel Lighting 


ttee is coneentrating its frst 


studies on the lighting problems in 


s with the design of bed and 


tor 


guest roo! 


bathroo these 


rooms 


A. I »« 
The main objective of the committee 
has 


ploration in order to determine what 


hairman 


this been lars , 


year rg one ol ex 


things the » could do and how 


eoml 


they could function most effectively in 


Society as a 


order to best serve the 


whole. Our conclusions to date indi 


cate a number of quite important sub 
light 


tle or 


jects pertaining sources on 


which there are li no adequate 


practical data. There are listed below 
a number of topics or subjects that we 
have discussed this year which we be 
lieve Council 


should be submitted to 


for consideration and possible assign 
ment in order to insure that the neces 


The 


int 


forthcoming 


sary data will be 


‘ 


Import 


being are the following 


subjects that appear most 


for the time 


A Satisfactory 


Method of 
Lamps 


Spec fying 


Color rhere is 

try for a sat 
method of color 
that 


is tied in with 


isfactory specifying the 
; mps It 
method, which 


tricoordinate system, 


was felt 


is not en 
thod which 
the 


fluores 


Another vw 


lisere] incy between 
gy distribution of a 
that of an ineandescent 


should be 


imp and 


or blackbody source devised 
Effect of Wave Form on 


formance The 


Lan Pp Per 
this 


purpose of sug 
the 


wave 


study would be to determine 


the 


gested 


effect of current or voltage 


form supplied by the auxiliary equipment 
on the performance of fluorescent lamps, 
as well as all other types of electric dis 
this study 

effect of 
output of 


charge lamps. Primarily, 


would be involved with the 


wave form on the light these 


various lamps. 
Fundamentals of Lamp Starting It 


was suggested that the committee pro 


mote a study leading to a thorough un 


derstanding of the phenomena involved 
the discharge in all 
This 


a thorough survey of the 


in initiating types 


of gas discharge lamps. study 


would include 


literature and a correlation of all this 
information in a single report 

Effect of Temperature on Lamp Per 
fo ( A better the 


effect of both high and low ambient tem 


knowledge of 


on the various lamp parameters, 


} 
! 


output and lumen 


ight 


uch to be 


rting, 
desired 

i Characteristics 
The 


the applications of 


jpe Lamps 
in integral reflector, 
a report on this subject of timely 
Problems 


standard 


Other prob 
lamps, standard 


, need to be better specified 
being handled by other organiza 


A.S.A. This « 
point out the need 


tions such as the ommittee 


simply desires to tor 
nformation for standardization 


that 


this 
suggested an analysis be 


whether other com 
work 


the Light Source Committee. For ex 
for light 


o ascertain 


itte are doing belonging to 


an ple, testing procedures 


which 
the Light 


sources is probably a project 


should properly belong to 


Source Committee. 


Nomen 


lature 


A. E 


This year’s activities developed out 


Parker, Chairman 


of joint deliberations of a Sub-Con 


mittee of this Committee with a Sub 


Committee of the Optical Society of 


After considerable discussion 


America 


reached on various 


were then 


Con 


agreement was 
sub 
mit- 
tee on Nomenclature and favorably ap 
The ma 


revision was finally or- 


definitions and these 


mitted to all me mbers of the 
proved with two exceptions 
terial for the 
ganized and presented to Council at its 
December 


certain action at that time be taken by 


meeting, 


Council requested 


the chairman of the committee to as- 


certain more fully the sentiments of 
the committee and this was done and 


reported to the February meeting of 


Council 


General Secretary’s Report, 1949 








or fully developed when this gram around e 


of the “Recommended bv the President, as tollows 


lished in July 146 Report on gymnasiun 


more specific test pro > Establish study 1 


! test -pilane ous 
been developed which 
revealed the inadequae ies and er 


present p iblication 


on 
ghting 


olved 


whether 


a numbe r 


organized its 
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The 
Surtaces 


Sub-Committee on Pavement 


and Safety Lighting under 
the chairmanship of Mr. F. D. Wyatt 
has underway an research 
The LES 


Research Fund voted assistance and a 


important 


project Trustees of the 


contract was signed with the Univer 


sity of Illinois. This research will pro 


vide the committee with fundamental 


data on reflectance characteristics of 


sever types of pavement surlaces 


under arious conditions and 


varying angles of incidence of 


The Sub-Committee, in addition 


work, is earrving on 


simultaneously 


individual studies ind is in close 
Asphalt 
Assoc: 


Engineers, and 


collaboration with The Inst 
tute, Portland Cement 


Traffic 


nterested in tl 


ition, Ir 
stitute of other 
groups is subject 

The Sub-Committee on Coordina 


tion, H. F 


very active 


Ilgner, Chairman, has beer 


with the Highway Research 
Natio il 
Trafti 


rnportant 


Board, Safety Couneil, Th 


stitute of Engineers 


Another 


was the formation of 


accon pu 
i Sub-Committ 
al Study Assignments in Acei 


Surveys with R. E. Simpson 


This is a large Sub-( 
wide geographic 
indertake 

npiete 
eomparable basis 

The Sub-Committe 
Revision of the 
been continu uly 


dats \ 


aceumul: 


substar 


to Me 


The 
Kirk M 


additional 


Rese arch 
Reid as 
field 


Gilare but the 


Sub-Committee with 


Chairman undertook 
studies on Discomfort 
investigations are not 
vet complete and ready for release, As 
previously reported the Sub-Commit 
Res 


fundamental 


tee has requested LE arch 


Fund support for two 
iteria of 


traffic 


tudies involving er visibility 


appropriate to street and 


studies of veiling glare as found in 


street lighting. Qualitie laboratories 
available for these researches have not 


vet been located but the subject is 


nually followed 


t.. M. Zabel, Vice-Chairman of 


the Society's 


heing con 


repre 
Engineering Commit 


Highway 


The special task com: 

te Preston S. Millar as Chairman re 
ewed the co ittee’ Report 
aghting. A 


made of weight 


Principles of Street 


omplete analysis was 


yg affecting 


n effort 
for 


This 


The 


inder 


street and highway lighting and re 


rt thereon 


Review for revision report on photo 


metric testing of floodlights and narrow 


beam projectors 


Review for revision report on photo 


electric photometers and report thereon 


w for 


IES Li 


¢ 


that section of the 


Handbook 


revision 


ghting pertaining to 


esting proce dures 


rhe first two had so much 


projects 


ommon that it was deemed advis 


able to co 
rhe 
Outdoor 


a single guide 
‘T.E.S. 
Tests 


mbine them in 
Ciuide for 

Part I 
Part 
Fields 


wis completed 


result entitled, 
Hlumination 
Lighting; 


vot ball 


Street and Highway 
Il Baseball and F 
(Other Sports Areas)” 


and submitted to Counci! at its June 


meeting. Couneil accepted the report 


for letter ballot subject to concurrence 


by the Chairman of the Committee on 


Light 


Sports Recreational Area 
hairman of the Committee 
Lighting had 


to the June meeting 


and Highway 
prior 

three proj have 
he report 
flood! 


awhts 


ig two pr yects are 


forward and with the re 


Handbook 


Procedures are 


section on 


rity 


top pr 


t 
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Summary of Action Taken 


By Council Executive Committee 


erest | ING MEMBERS 


‘ 


favorably 





Philadelphia Set for 


\ 


1950 Regional Conference 


two day 
18-19, 
Phila 


hote 


held May 
» Warwick Hotel in 


orted that this 


s rep | 


f Current Interest 


INTEREST 


ditioned and af 


1 ideal location for the Confer 


inary plans for the pro 


I and the 


ve been drawn up, 


working on the 
onference Con 
Thorne, General 


, 1405 Loeust St., Philadel 


Survey Made on Ads 
Outside Lighting Industry 
Featuring Better Seeing 


ing industry 
time that manu 
nono way con 
frequently fea- 
appeal in 

su 


extent this 
inufacturers 
industry, the F 


Co., Vermi 


informal survey of 


lion, 


paper advertising 


six months 


reduce 


niuect 


asting it 


was concluded from the study 


manufacturers in widely varying 


ire becoming inereasiagly econ 


f discomfort, loss of efficienev, 


sclous 0 


high eost of glare in 


in general the 
Their 


surtaces wh 


ulvertising indicates 
ch absorb light 
the 


therefore 


business 
also that 


do not refleet to the wner all 


light he paves for, and are 


poor Investments 


During the investigation 51 adver- 


tisements cropped up which were defi 


nitely based upon absence of glare or 


eood reflectance W thout clare Six 


teen were in the field of paint and 


cement: 5, business machines; 7, fur 


niture (office or comparable) ; 6, glass 
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block or tile; 3, tools; 3, chalk boards 
schools; 4, 


where glare is probably most appar 


for partitions; 3, paper 


ent; 2, automotive; and 2, miscella 
neous 

in terms of glare 
reflec 


surface, and 


Of these, 25 were 
featured 
the 
7 were in general terms of better see 
the the 


reduction, 17 proper 


tivity of light from 


ing because of surfaces on 
products advertised 
The Wakefield Co. felt 


be indicative that a growing awareness 


the results to 
of the principles of lighting and seeing 
is spreading beyond the inufacturers 


of lighting equipment 


Light Meters for Umpires? 


One source of baseball rhubarbs will 
be eliminated if Commissioner Chan 


dier acts favorably on a proposition 


placed before him by a Boston fan 
This is th plate 


meters 


umpires use light 


making their decision to 


Furthermore, General 


offered 


ns and equipment to demor 


halt games 
Eleetric has 


technicia 


to make available 
strate to baseball magnates the feasi 
bility of setting up uniform light le 
umps in ealling 


o guide the 


rkness, 


no yvardsth to guide him, 


questioned (but good) mar 
The Boston fan’ 

was prompted 

Boston between 
Philadelphia At} 

called the 

seventh with the A’s 
10, but Philadelphia 


eloque ntly and at ler 


plate umpire, 


, 
trailing 


rallying 
agreed 
and Connie Mack filed a protest 


nstrate how uniform st 


ae ee 


ards could be established, the offer 


been made to send engineers 


equipment to the annual convention 
of the National As 
fessional Baseball 
December 7-9, and the major 


New York 


sociation of Pro 
Leagues at ] 
more 
Decem 


leagues meeting i 


ber 12-14 


Planning Kit Available 
for Lighting Layouts 


\ planning kit designed to simplify 


the preparation of pattern layouts 


for modular installations has recently 
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LIGHTING CALENDAR 


Society Events 


December 8, 1949 Meeting of I 
National Council, New York, N. Y. 
February 8, 1950 Meeting of LE.S 
National Council, New York, N. Y. 
1950 


Dallas, 


Southwestern 


February 26-28, 
Regional Conference, 
March, 1950——S 


ere e. Atlanta. Ga 


Texas 


April 6, 1950 Meeting of LE.S. Coun 


cil, Edgewater Beach Hotel, 


Il 


Chicago, 


May 8-9, 1950 Lakes Regional 
Conference, Buffalo, N. Y 


Great 


May 11-12, 1950 
Conference, Mor 


May 18-19, 1950 


Confers e, Pt 


May 


1950 —-Mi 
M 


June 7, 1950 


tional Counell, 


Meetir 
New 
21-25, 
National 
Calif 


1950 
Techr 


August 
fornia 


Pasadena, 


Industry Events 


December 4-7, 1950 
f Refrigs 
ial Meeting, 


icag I 


December 26-31, 1949 
Associatior for the 
Science, 116th Meeting 


New York, N. ¥ 


January 14, 1950 
il Dinner D 
New York, N. ¥ 


January 16-19, 1950 
S} \ 4 tor m. ¢ 


»2 OF 


January 23-27, 
of Heat l 
Annual Meet 4 is, 


1950— Ameri 


rexas 


kit may be 


been made ava The 


obtained thout charge on written 
he Mitchell Manufacturing 


Chicago, 


I “juest to 
Co., 525 lvbourn Ave., 
Illinois 


Included in the kit are Room Index 


and footeandle Caleulation Factor 


tables, from which the proper num 


TELECAST 


Lighting Vew 


New York Lamp 
Yorker, New York, 


January 23-27, 1950 
Show, Hotel New 
ae 
January 30- February 3, 
Institute of Electrical 
Winter 
x. ¥ 
February 6, 13, 20, 27, March 6, 13, 20, 
27, 1950 Essex Electrical League, 5th 
Annual 
Public 
February 27 - March 3, 1950 
for Testing Materials, Commit 
Meeting, Hotel 


1950 - 
Engineers, 
New York, 


Amer 
icar 


Meeting, 


General 


ind Power Conference, 
Newark, N. J. 


Light 


Service Building, 
American 
Society 
tee Week and 


William Penn, 


March 3, 


Spring 
Pittsburgh, Pa. 
Association of Electri 
eal Cor rT mn Engineers, Annual 
Meeting, 2 Park Ave., New York, N. ¥ 
March 7-10, 1950 Essex 
League, 6th Annual Electrical 
trial Exposition, Newark, N. J 
March 13-16, 1950-——National 
Manufacturers Associatior 
Beach Hotel, Chicago, Il 
March 28-31, 1950 York 


Safety Council, 20th Annual Safety 


1950 


Electrical 


Indus 


Electrical 


Edgewater 


Greater New 


Hotels 
New 


id Exposition, 


Clinton, 


Electrical In 


April 4-6, 1950 Edison 
es¢n8 Conference, 


8 e, 16th Ar 
Edgewater Beacl 
April 19-22, 


s ‘ \ 


nual Sales 
Hotel, Chieago, Il. 


1950-—I 


June 6-8, 1950 
stitute, 18th Annual C 
intie City, N. J 

1950 Amer 


Summer General 


June 12-16, 
of Electric Engineers 
Meeting, Pasadena, Calif 

1950—National 


il Distril 


Association 
Atlantic 


June 12-16, 


utors, 


June 19-21, 1950 
Heating ar Vent 
ial Mee 


mav be ealeu- 
A trans 


eutout 


odular units 
riven installation 
tem 

, se iles, and 
planning gr sheets are en 


closed with the kit for 


three 
tracing instal 
lation patterns on blueprints of floor 
™ 


ns 


Interest 


s of Current 





Committee on Aviation Lighting . 
Holds Two-Day Conference at Indianapolis 


would seem likely that the require- 
ments on any one type of light signal 
are the same in all countries, and that 
there would be some detinite advan 
tage to be gained from comparing the 
practical experiences and in attempt 
ne to find the reasons tor differences 
existing between different countries.” 
Also there are differences tor different 
types ol rnal t ne country 

It was ted that recently fun 


damental ’ m the reeognition of 


colored signals has been done by sev 
and, in Great Brit 
B.S. 1576 
1947) has been pr ired to inelude 
everal types ol 
Mr Holmes discusses the basis of 
eolor specifi i“ n terms of the re 
quirements to | net and the method 
s, compares re 
inees in diagram 
scribes the funda 
or recognition 
in Great 
the Na 
er countries 
should vited to submit other 
fundamental data ar d results of prae 
that an L.C.1 
prepare a re 
ssibilities of 
ynificant 
optimum 
rs used Tor 
Imes’ paper 
ppen 
vs un 
‘a 
ight Signals.” 
comments 
onsiderations 
ng the weifi on on Signal 
Dr Breckenridge’s stated 
hasic objective is the levelopment of 
specifica 
He 
determining 
iluable prac ta t better color 
' lity of pro 
a signal; the 
problems olved in §} fication en 
torcement 
He urged that a serious effort 
establish a more 
representation of color data 
specification purposes than 1s at 
forded by the L( liagram, coneern 
the major 
minimum pe: 
rnals, ceptible el v n color represent 
cited as, ex widely varving and non comparable 


stated that’ “it seale differences on the I.4 I. diagram 
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depending upon the speenfic color un 


der consideration. He urged that sinee 


the prime purpose plotting color 


characteristics the form of a dia 
gram is to assist the mind of the ob 
visualize the relationship 


visual col 


server to 


existing between different 


ors and the elements of which they are 
Dr. Breckenridge’ 
non-uniformity 

distances representing dif 


the basi pur 


measure 


diagram. As one means of 


overcom r the defect, he explained 


the use i “reetangular-uniform 


chromaticity-seale co-ordinate svstem” 


which result in a color-mixture dia 


gram which gives more nearly equal 


scale representations for variation in 


eolor regardless of the ! 


that 


any particular 


specific colo 


mav be under consideration a 


moment 


In diseussing the practical side ot 
the problem of producing and main 


taining a given desired signal color 
from the viewpoint of accurate iden 


Dr. Breck 


factors 


tification by the observer 


enridge mentioned several 


One was that the varving thickness 


filters, although of 
ial, produces different 


Another f: 


color-temperature 


effect itor is’ the 
differences 
] 


different light sources, which wi 


differences color effects 
sources 


example, the ligh 


hind = eolor-signal glassware range 
kerosene flame 
the incandescent lamp 


A ti 


niuced = by 


trem the 1900 K 


temperature ot the lens on 


material, Such changes in 


ure mav have i subst 


tect 


very 


upon both the efficieney of trans 


mission and the spectral quality of the 


transmitted light 


Craseous discharge lamps com 


ly are considered to have characte 


tic colors which are 


Dr. Breckenridge 


true For 


dependable, bu 


stated that this is 


not entirely example, loss 


of gas pressure with age results in a 


loss of value In the case of 


} 
color 


disehar re which eontair met! 


lamps 


eury, there may be a large change in 


color value as ambient temperature 


Varies 


The third determination which 


should guide those preparing specifi 


eations for signal-light colors is the 


necessity for enforcement of the spe« 


DECEMBER 1949 


ifieations. As very few, if any, labora 


tories have colorimeters which will 


give direct readings of test samples, 
the determination usually depends on 
i direct visual comparison of the light 
with light 


emitted from a test sample 
transmitted 
Im the 


made by the 


from  calibrat lamp 
through a a lters types 
ot tests ! be 


usual inspector, Dr Breckenridge 


pointed out that the comparisons usu 


ire limited to diseriminations of 
ue and of saturation. In view of this 
considers it advantageous so to 
cations that only this type 
comparison is required in the test 
with 


of equipment for conformity 


roverning specifications 
In concluding his analysis 
wroblems involved in the preparation 
] pre} 


of specifications for color signals, Dr. 


Breckenridge 


a simplification 


urged the desirability of 
For 


color 


names 
example, there is an “aviation green,’ 


a “railroad greet green, 


What is green? 


and a “marine eel 


ArnporT Surract Trarric Conrroi 


mtrolling surtace 


hoth 


The problem of ¢ 


Tie on airports aireraft and 


relatively new 


one deriving from the large 


physical 


dimensions to which modern airports 


ve grown and from the necessity to 


operate aireraft under weather condi 


tions which approach the so-called 


“zero-zero” planes of disability. Un 


traftic-control 


r these conditions, the 


personnel in airport eontrol towers 


confronted more and more fre 


th occasions when they are 
to monitor and control runway 
expeditiously, for 


traffic safely and 


that they do not 


the simple reason 


have reliable information, visible o1 


therwise, a the locations and 
movements of such traffic 

problems, Cap 
Member, of the 
Board, 


designed air 


In diseussing these 


iin Cogswell, Navy 
Air Navigation Development 


that 


mentioned that well 


ports the 


present st ot operational 


practice permits aireraft to land on 


Instrument 


lights 


runways serviced by 


Landing Systems and runway 


at minima of 200 ft. ceilings and one 


half mile visibility Also, that eur 


improvement in T.L.8., plus 


rent 


Ground-Control-Approach monitoring, 


plus slope-line approach hghts and 


high intensity runway lights, “should 


vield practical minima of 100 ft. ceil 


ng and one-fourth mile 


TELECAST 


visibility.” 


Lighting News 


“The mere statement of these two fig- 
has 


tions,” stated the Captain, “first, that 


ures two outstanding implica 


emergency situations requiring land- 
ing at much lower minima will devel 
the case 


that 


op frequently, especially in 


of military operations ; second, 


we are now dealing with anew order 


of precision weather measurements, 


Instead oft 
and visibility accurate to 100 feet and 


measurements of ceiling 


one-quarter mile, we now need mea 


surements at the landing slope and 
surtaces to a 


Much 


Areata in defining 


runway considerably 


greater precision progress 


is being made at 


the problem of microscopic weather 


measurement, in contrast to the ma 


croscopie measurements with which 


we are now familiar A survey of 


available techniques has vielded no 


panacea It must be remembered 
that the system must take care of air 
crait not equipped to operate at the 
lowest practicable minimums and that 
the system must in no wise degrade 


the VFR 


Thus, in the 


capacity of the airport 


opinion of many, elec- 
tronie landing and taxi aids never will 
replace visual aids in any time that 
we need to worry about.” 
In discussing the development pro 
Air Navigation Develop 


Cogswell re 


gram of the 
Board, 
“the ultimate ANDB pro 


ment Captain 


ported that 


gram contemplates the greatest 


sible integration of all aids into two 


airborne equipments, one for the navi 
gation and one for the traftie-control 
their development to 


function, and 


accuracy and reliability standards 


suitable for all-weather use, in ac 
cordance with the guide plan of the 


RTCA SC-31 


cated a pictorial situation display for 


study. This plan advo 


the pilot's navigation equipment 


which would be switched successively 
to depict en route, approach, landing, 
and runway geographic and traffic in 
formation. Intensive development of 
picture transmission and display tech 
the RTCA study make it 


even more probable now that the tele 


niques since 


vision industry will contribute the 


necessary techniques for the ultimate 
situation display in a surface traffie 
control system. However, it is not at 


all apparent that such a system can 


displace approach, runway, or tax) 


way lights, or that such lights of im 
proved characteristics need not be de 
veloped for their fitted place in a well 


rounded out system.” 


if Current Interest 





Arrcrarr Posirion Licuts 


an airplane 


Posit 


becomes apparent 


now 


ip 


iM) feet ond!) 


ve speeds - O00 


LOOO mole hour 


Britisn INSTALLATION DESCRIBED 


During the past few years people 
have become so accustomed to large 
airports with paved runways that they 

that began to 


such runways 


come into general use only about ten 
years ago. The war came at a time 
beginning to be 


take a 
resuited in 


when airports were 


size and to new 


expanded in 
War 


rge numbers of 


form 


requirements 
airports all over the 


and visual aids of necessity 


installed without much 


I to be 
time for development and without any 


it standardization as between 


country and another. Since the 


1 considerable number of airports 
ntended primarily for international 


has 
and if 


been and are being 


the 


trar sport 


developed, visual aids are 


not standardized and integrated with 


radio aids within the next vear or 


the situation well may become 


ic. Even now, seale effeets caused 


different ft vs between rows of 


rht are large enough 


appreciable misjudgments in 
ms of poor visibility 
were 


lated problems 


paper prepa 


necessary tor 


paper 


“basic 


Th is pa 


the AA 


fleeting the normal performance char- 
acteristics of the several major types 
general 


of aircraft currently in 


operation 


ArcATA EXPERIMENT EVALUATED 


As reported from time to time in 
ILLUMINATING EN 


previous issues of 
GINEERING, full-seale operational tests 
of various landing-aids systems have 


been in for some time at 


Areata, 
Navy Civil Aeronautics Landing Aids 
Areata, in the 


of the State of 


progress 


California, at the Airforce 


Experiment Station 


northwestern corner 


California, has the well earned repu- 


tation of having the most “impossi 


ble” weather, a condition which arises 


from moisture-laden prevailing west 
the 


erly winds coming in off ocean 


over an area of exceptionally cold wa 


ter along the shore to form fog On 


this basis, if a landing aids system ean 
be made to work satisfactorily at Ar 


eata, it should with assurance per 


form anvwhere else 


In the hitteen 


the 


development and evalua 


course of past 


months, tl 


tion of visual low-approach and land- 


i aids for aireraft has advanced 


speedily and metho : toward a 


practicable solutio f the fundamen 
tal pr »blem of three dimensional vis 
ual cuidanece in the absence of a nat 
l direct visual 


iral ground plane f« the 


ift pilot The re 


ruidanee of an aire? 
and 
work 
were pre 
Maurice A 


f San 


exhaustive survey 
experimental 


ewhere 


following 
Garbell’s 
systems 
Light 

re 

ication and 
than does 


er pepe system test 


Areata during the 1948 fog se 
irther improvement could be 
and by 
some of 


i n 


rhe 


that provided by 
markings and 
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perspective depth perception of the 
individual units. 

“In the Slope-line System, the pilot 
flies dark 
two parafoveally perceived lines of 
light 


he deviates 


ideally in a lane between 


guiding elongated bars. If in 


advertently from a 


centered approach, the pilot Is ¢or 
fronted with the appearance of a bril 
lant barrier of staggered lights which 
serves as a foreeful and unmistakable 
warning 

“The British RAE (Calvert) Trans 
verse-Bar Approach-Light System ex 
eels in providing rood direction and 


bank glide 


patl position-cuidance (by means ot 


guidance, together with 


a successive triple, twin, and single 


centerline of point sources in the re 


tive longitudinal 1000-foot dis 


spec 


tance intervals of the 3000-foot svs 


tem) so long as the aireraft enters the 


well centered on the extended 


of the runway. Elevation guid 


ance is provided in spurts only, 


with 


out continuity, and is only moderately 


In the Calvert System, the 


along and aboy 


rhts. But, if, in an ex 


School Lighting a Feature 


cessive corrective maneuver, the pilot 
inadvertently crosses the centerline of 
the Calvert System, he may without 
any further warning find himself with 
all effective visual aids behind him; 
hence, a pull-up may become unavoid 


able 


“It is the considered opinion ot the 
author that the two most effective ap 
h lierh?t 


proact I it 


systems—Slope-line Sys 


tem are ‘competitive’ in only one 


respect and complementary in all 
‘compet tive’ 


element con 


pilot 


other The 


cerns the preterence ot some 
‘thving down a cen line ot 


toward 
lights’ and that of other pilots toward 
dark 


along ei 


with an 
flank 


respect it 


flvir ‘down a lane’ 


livmment of ther 


the lane. In every other 


that the highly 


and direction guid 


appears effective ele 


transverse, 


vation, 


nee afforded by the Slope-! 


ne Systen 
hould be 


lent bank 


Calvert Sy 


, \ ! 
supp emented with the exce 


cuidance provided by the 


stem, and that a distance 


from-the-runway element be 


supplied 
rable u 


ellectiveness at ist to 


ie Calvert System 


of Several Educational Conferences 


educational conferences 


country have featured 


ng as the sole discussior mn 
nprovement. This interest 


noted in a number 


y connected 
well 


Iilur 


have 


groups ot the 


society 


Peabody 
Nashville, Tenn., 


at the University of Pittsburgh, 


and 


cooperating sponsors of which 


Valley 


section of 


were 


Tennessee Chapter and 


LE.S. respec 
PITTSBURGH 


Institute 
was held No 


under the 


ittsburgh, a Tri-Stats 


on Classroom Plann ng 


and 10, 


of the School of Education, University 


vember 9 iuspices 


of Pittsburgh, for the purpose of 


bringing to school administrators and 


most 


their architects a synthe sis of the 


educationally - meaningful aspects o 


lighting investigations. Chief 


1949 


DECEMBER 


onterence was 
Boyd H m, 


full lectures 


consulting 


studies on the 
Dr. Harmon 
izards of the 
} 


i0ol lighting, 


and equipping 
ove red 
pment, 
lectures given were on 
ghting u its relation to lassroom e1 
ent. In addition to Dr. Har 


discussions, other 


viront 
mon’s 


tures included 


Graduate 


Exter 


TELECAST 


A major feature of the Tri-State 


Institute was an exhibit using large 


scale models by which a “coordinated 


classroom” to the 


could be compared 


many class 


illustrated the 


existing in so 
The 


techniques in 


conditions 
rooms exhibit 


Harmor 


tration, de 


window fenes 


oration, illumination and 
seating arrangement 
n addition 


Illu 


were 


Sponsors of the meeting 


to the Pittsburgh Section of the 


ting Engineering Society, 


the Pittsburgh Society, 
Pennsylvania Association for the Blind, 


American Insti- 


Optometri 


Pittsburgh ¢ hapter of 
Architects, 
of Western Pennsylvania. 


tute of and Electrie League 


NASHVILLE 


The Nashville meeting, held at Pea 
body Der November 


and 18, featured a two-day program 


onstration School 


itirely to school lighting, and 


was attended by architects, school su 


principals, State 
Education 


from all of the 


peri tendents and 


representa- 


Depart ent of 


ives, among others, 


itheastern tates Subjects covered 


ission on 


Lighting Fix 
lassroom—by J. 
Division, West 
irp., Cleveland, 
School Class 
rechnical Su 


Pont de Nemours 


Nash 


addition 


Cooperating sponsors of the 
conference included, in 
to the Val ey 
I.E.S., the Interstate School Building 


Service Valley Author- 


ville 
Tennessee Chapter of 
1 ennessee 


and 


ity 


Lighting News of Current Interest 





the new lighting cht rican Board of Ophthal 
“ns certain that the edu 
attended left with renewed Lighting 


tance of environ 


ted Classroom 
the Co 


Hiarmon 


Southeastern Industrial Vision Congress 
Features Lighting in Industry 


t! vorkers’ eves 


I he 
rt ind 


le pendent 


e corrective mes 


taken without delay,” 
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he pointed out, “adding that per nembers, who can testify to the candi It seems that, to demonstrate the 
cent of the workman’s a are eye late’s achievements shock absorbing qualities of a new 
controlled Previous awards of the I.E.S. Medal, tvpe of carton designed for electric 

Mr Tavilor vas ntrod ; established in 1944, have been made to lamps, some 64 electrie lamps in those 


Joseph B. Browder, upeoming ng George H. Stickney, Preston S. Millar, cartons were dropped from 2500 feet 
* t Owe ’ pcoming ‘ S ‘ ] 
executive for the Georgia Power , Crittenden, Matthew Luckiesh, to the ground from an airplane. Fifty 


and Regional Vice-President for the ff iterson and Ward Har- two were dropped singly, and the re 


Southern Region of L.E.S. Mr. Br ( rhe Medal was established for maining 12 were dropped in cartons ot 
der served as a f giving recognition t i, With the explanatory statement 


gram commuttee for the Congress 


“the Americans sell lamps in half 


} 


Industrial executives who spoke 
the Cong: included G. Luther We 
be! Jy person! } ‘ » r Magnet ‘Ting was damaged, and even then the class 
Mills Ine., nton, ! : rank 
H. Emerick, s lirector, ern 


States 


report states that only one lamp 


broken. The carton is made 

S. Meda or ittee in ca of the rom a single piece of « irdboard, with 

General Offices of t) ciety. Inquiries t wking flaps which meet around 

concert nominatio may ~ mu of the lamp to hold it firmly 

dressed to the ~cuti ecretary, 2 ! nter position. The top of the lamp 

ests against four small shock 

sorbers, and the rest of its surface 

E.C.P.D. Holds makes no contact with the carton at 
Annual Meeting 


1.E.S. Medal Nominations : 4 ae : ot we Finnish 1.E.S. Again Active 
Due by January Ist a RRP ne Phe Central Bureau of I.C.1. has re 
; report on the convention of 

Shas yer. t ! i Illu ting Engineering 

Helsinki last July 

's attended the meet 


represent ves trom 


indinavian 


Spare Copies of Transactions 
Needed at 1.E.S. Headquarters 


The headquarters stoel 


co-operat 
illuminat 


t stucic 


ineering meeting of illuminating 


w York rineers of the northern countries is 


tefally enesived duled for Oslo, Norway, in 1950 





National Technical Conference 
at Pasadena in 1950 

ral Office ‘ ‘ 

Society’s National Tech 


written no . , 
Conference will be held 


21 to 25, 1950, at Pasa 


: Drop Test” lena, California Conterence 


“adquarters will be the Hunt 


and gener 
tify the eandid 
the candidate’ ehrevements or 


1 recomme ion is based i s evidence of the continuing cor 
th - : ington Hotel. Plans are already 
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Jones Metal Products Co. 
West Lafayette, Ohio H. Boyer 
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3700 So. Morgan St., Chicago 9, Ill 
J. H. Fahey 


Kahn Manufacturing Co., Inc. 
2051 N. 19th St., Milwaukee, Wis. 
Charies F. Kahn 


Kansas City Power & Light Co. 
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Kansas Gas & Electric Co. 
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Richard M. Spray 
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2480 E. 22nd St., Cleveland 15, Ohio 
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223 W. Jackson Blvd., Chicago 6, III 
Sigmund A. Hollinger 


Keystone Electric Manufacturing Co. 
2228-36 E. Tioga St., Philadelphia 34, Pa 
Leonard M. Siegel 


The Kirlin Company 
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Kopp Glass, Inc. 
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2112-24 Sylvan Ave., Toledo, Ohio 
Dr. M. H. Bigelow 
Light Control Company 
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114 East 32nd St.. New York 16, N. Y 
James Krieger 
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Litecontrol Corp. 
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Luminator, Inc. 
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The Narragansett Blectric Co. 
te t.. Providence 1, R. I 
Cc. R. Broadhead 
National Chemical & Manufacturing Co. 
Semtael Paint Div. 
Chicago 9, Ill 
John Marshall Zi 


i7 Se. May St 


National Lighting Products 
4221 W. Harrison St., Chicago 24, Il 
D. J. Epp 


Nelson-Tombacher Co. 
81 Prospect St., Brooklyn, N. ¥ 
M. J. Tombacher 
New Bedford Gas & Bdison Light Co. 
693 Purchase St.. New Bedford, Maas 
W. S. Fenatermacher 


New Orleans Public Service, Inc. 
New Orleans, La 
8. L. Drumm 


17 Baronne St 


New York Power & Light Corp. 
Albany 1, N. Y Coburn D. Hollister 
Northern Blectric Co. Ltd. 
1620 Notre Dame St., West, Montreal 


Pr. P 


Quebex 
Labey 


Northern Indiana Public Service Co. 
Gary Div. 
Broadwa Gary, Ind J. C. Sackman 
Northern States Power Co. 
Minneapolis 2 Carl T. Bremicker 
Ohio Risen Co. (Akron Div.) 
Akr a, « R. PF. Hartenstein 
The Ohio Power Co. 
Cleveland Ave 


She Ohio Public Service Co. 


Box ¢ 8. Cleveland 1, Ohio 


Oklahoma Gas & Electric Co. 
Box 1498, Oklahoma City 1, Okla 
&. = 


Omaha Suliie Power District 
t ig.. Omaha 2, Nebraska 
E. Schwalm 


a & | aguas Mfg. Co. 
i Ss. ¢ t ago 77 
Al fred 4. Overbagh 
Pacific Gas & Electric Co. 
24 Market St San Francis 5. Calif 
O. R. Doerr 
Pacific Power & Light Co. 
22 P Ser e Bldg Portland 4, Oregon 


A. Root 


Peerless Electric Ltd. 
10 Pratt Ave, Outremont, Quebec 


L. A. Van Duzer 


Wm. Penn Fluorescent Light Mfg. Co. 

f is Broad st Philadelphia a 

Wiliam Ranieri 
yn ge Electric Co. 
hnstown, Pa 


Frank R. Knowles 


Pennsylvania Power Co. 
> E. Wa St.. New Castle, Pa 
P. G. Dingled 
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Pennsylvania Wire Glass Co. 
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Dr. Frank 
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Joseph L. Jaffe, Jr 


Philadelphia Blectric Co. 
1000 Chestnut St., Philadelphia 5, Pa 
H. B. Bryans 
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1200-36 N ist St. I ideiphia 21, Pa 
R. A. Manwaring 
Phoenix Glass Co. 
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67 West Adams St., Chicago 6, Ill 
John H. Pierce 
Pittsburgh Corning Corp. 
07 Fourth Ave., Pittsburgh, Pa 
Robert W WeKinley 
Pittsburgh Plate Glass Co. 
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Pittsburgh Reflector Co. 
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sburgh 
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Portiand General Electric Co. 
Electric Bidg.. Portland 5, Ore TW. Pitch 
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Public Service Co. of Indiana, Inc. 
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Gi. O. Stewart 
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Revere Electric Mfg. Co. 
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Ruby- -Pailite — 
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Louis Philips 
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T. W. Lauer 
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Ryall Blectric Supply Co. 

1160 Stout, Denver, Colo. Cc. O. Ryall 

8S & M Lamp Co. 

119 West 36th Place, Los Angeles 54, Calif 
Jim Shirreffe 


The Safety Car Heating & Lighting Co. 
P.O. Box 904, New Haven 4, Conn 
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520 Francis St.. St. Joseph 2, Mo 
F. P. O'Connor 
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Southern Lighting Mfg. Co. 
P.O. Box 2546, Orlando, Fla 


Max K. Aulick 


Southwestern Gas & Elec. Co. 
Box 1106, Shreveport, La 
J. EB. EWiott 
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Amarillo, Texas 
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Sterling Reflector & Mfg. Co. 
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Tampa Electric Co. 
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Thompson Electric Co. 
1101 Power Ave. N. E., Cleveland 14 
Thayer B 


Ohio 
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Toledo Edison Co. 
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Toronto Hydro-Electric System 
14 Cariton St., Toronto 2, Ont 
A. W. J. Stewart 
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Triangle Industries 

600 W. Adams St., Chicago, Ill 
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Tru-Lite Ltd. 

824 Notre Dame St W Montreal, Que 
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Underwriters’ Laboratories, Inc. 
207 E. Ohio St., Chicago 11, I 
Perd. Newmer 
Union Electric Co. of Missouri 
12th & Locust Sts., St. Louis 1, Mo 
W. L. Berry 
Union Metal Mfg. Co. 
Canton 5, Ohio W. A. Porterfield 
The United Dluminating Co. 
80 Temple St., New Haven 6, Conn 
E. B. Haskell 
United Manufacturing Co. 
Div. United Advertising Corp. 
190 Whalley Ave, New Haven, Conn 
Wiliam R. Harris 
Utah Power & Light Co. 
Box 899, Sait Lake City 10, Utah 
W. 4. Huckins 
Verd-A-Ray Corp. 
615 Front St., Toledo 5 


O. 8. Levi 


Ohio 


John C. Virden Co. 
6009-6103 Longfellow Ave., Cleveland 3, Ohie 


W. G. Sawyer 


John C. Virden, Ltd. 

Front St., East, Toronto, Ont 
P. G. Kirkpatrick 
Virginia Electric & Power Co. 
Richmond, Va J. G. Holtzclaw 
Voigt Co. 

1649 No Philadelphia 22, Pa. 
C. J. Frank 


Broad St 


The FP. W. Wakefield —— Co 
Vermilion, Ohio F ” Wakefield 
The Washington Water Power Co. 
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Cari L. Hoffman 


The Watson Standard Co. 
225 Galveston Ave., Pittsburgh 12, Pa 
H. E. Striker 


The Welsbach Corp. 
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A. H. Adama 


Westchester Lighting Co. 
9 South Ist Ave., Mt. Vernon, N. Y¥ 
Westinghouse Electric Corp. 

1216 W. 58th St., Cleveland 1, Ohio 
5817 W.F 


(P.O 
Box § White 
Westinghouse Electric Supply Co. 
113 North May St., Chicago 7, Ill 

Henry Czech 


tere > ag Lamp Div. 


Bloomfield Hibben 


Samuel G 
West Penn Power Co. 


14 Wood St., Pittsburgh 30, Pa 
Harry Restofeki 


The Wheeler Insulated Wire Co., Inc. 
150 E. Aurora St., Waterbury 91, Conn 

George B. Horn 
Wheeler Refiector Co. 


75 Congress St Boston 10 


Mass 
EK. A. Sawin 


Wiedenback-Brown Co., Inc. 
111 Eighth Ave, New York 11 
w.c 


_ © 
Stockberger 


R. & W. Wiley, Inc. 

119 Dearborn St., Buffalo 7, N. ¥ 
H. B. Alderman 
H. BE. Williams Products Co. 
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’ B. Williame, Jr 
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Wilmot Castle Co. 
1255 University Ave., 


Rochester 7, N. Y. 
E. H. Greppin 


J. A. Wilson Lighting & ear Ltd. 

9 Morrison St., Toronto, Ont A. Waison 

The Windsor Utilities Comm., Hydro 

Div. 

149 Chatham St., W Windsor, Ont 
W. A. Shaw 

The Wiremold Company 


Hartford 10, Conn D. Hayes Murphy 


Wisconsin Electric Power Co. 
Public Service Bldg., Milwaukee 1, Wis 
G. W. Van Derzee 


Wisconsin Gas & Elec. Co. 
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Wisconsin Power & Light Co. 
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Wisconsin Public Service Corp. 
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Bur 
Worcester County Electric Co. 
11 Foster St., Worcester, Mass 

Fred E. Littlefield 


Yonkers Electric Light & Power Co. 
9 South Ist Ave., Mt. Vernon, N. Y. 
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Science and Engineering—Z10 


Drawing and Drafting Room Practice 
Z14 


Standards for Motion Pictures 22 
ne 

Graphical Symbols and Abbreviations 

for Use on Drawings—Z32 


Standardization in the Field of 
Photography —Z38 

Safety Color Code—Z53 

Colors for Industrial Apparatus 
Equipment—Z55 


Standardization of Optics—Z58 


AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 
Governing Board 


American Association for the 
Advancement of Science 
Report to the Scientific Monthly 


ARMED SERVICES N.B.S. 
VISION COMMITTEE 
( L. Crouch 
INDUSTRY COMMITTEE IN CON- 
NECTION WITH THE REVISION OF 
“HANDBOOK OF INTERIOR 
WIRING DESIGN” 
A.C. Breda G. E. Shoemaker 
Publication of New Handbook on 
Wiring Standards for Multi-Family 
Dwellings 
A. W. Kakilty 
Publication of New Handbook on 
Wiring for Small Commercial 
Occupancies 
David P. Wood 
Revision of the Present 
Residential Handbook 
A. W. Kakilty 
Revision of the Present 
Farm Handbook 
P. H. Hildebrand 
INSTITUTE OF TRAFFIC ENGI- 
NEERS, JOINT COMMITTEE ON 
HIGHWAY LIGHTING 
I ward F. Ilgner 
INTER-SOCIETY COLOR COUNCIL 
Norman Macbeth, Chairman 
L. H. Brow: H. L. Logan 
G. B. Buck, Jr 1. A. Meacham 

Farnswort Parry Moon 
W. F. Litt A. E. Parker 

A. H. Taylor 

NATIONAL COMMITTEE ON 
TRAFFIC SAFETY 
R. M. Zabel 
Ss Rk. W ums, Alternate 
NATIONAL ENGINEERING 
ADVISORY COMMITTEE 


Kirk M. Reid 


NATIONAL OFFICE MANAGEMENT 
ASSOCIATION, COMMITTEE ON 
PHYSICAL AND PHYSIOLOGICAL 
FACTORS 
K : 


NATIONAL RESEARCH COUNCIL, 
DIVISION OF ENGINEERING AND 
INDUSTRIAL RESEARCH 
NATIONAL RESEARCH COUNCIL, 
HIGHWAY RESEARCH BOARD 

Oo. P. Ortliet 

PRESIDENT’S HIGHWAY SAFETY 
CONFERENCE 

Engineering Committee 


kK. M ate 


s r k Alternate 
Committee on Organized Public Support 
‘ ‘ idard 
U. 8S. NATIONAL COMMISSION 
OF U.N.E.S.C.9. 


U. S. NATIONAL COMMITTEE OF 
THE INTERNATIONAL COMMIS- 
SION ON ILLUMINATION 
Har &. W. Staud 
\ ! i 
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Still time to win your share of 


PRIZES FOR INDUSTRIAL, 
COMMERCIAL, AND 
HOME LIGHTING! 


PRIZES FOR UTILITY, WHOLESALE 
AND FIXTURE SALESMEN; ARCHITECTS; 
CONTRACTORS; RETAILERS; 
BUILDERS; CONSULTANTS! 


Select your entries now for General Electric’s 
big Planned Lighting Contest! 


OU'RE eligible for as much as $250 in cash prizes if you've helped with 

a Planned Lighting job using General Electric lamps in 1949! 

Awards will be made on 36 commercial, industrial and residential in- 
stallations; and each award carries several $100 prizes for those helping to 
plan, sell, supply and install the lighting— 192 cash prizes in all! In addition, 
the person sending in the report on the winning job receives an extra $150. 
Winners will be chosen from cities in three population classes; and judging 
will be based on how well the installation did the desired job for the user. 

All entries must be in the mail no later than January 31, 1950, so get 
yours ready right away. If you don’t already have the rules for G.E.’s Planned 
Lighting Awards, call your local General Electric Lamp Department office. 


You can put your confidence in — 


GENERAL &® ELECTRIC 


DECEMBER 1949 





Is your lighting reference Library up-to-date? 


Many Society members, and non-members too, are making use of the new I.E.S. Light- 
ing Data binder and Series XIV Lighting Data sheets for a compact field and office 
manual of the latest in lighting application information 


‘9 


The Binder 


Inexpensive 


The binder is a handsome addition to any reference shelf or to any desk. It is 
D L made of tough, durable blue fabrikoid material, stamped in gold, yet costs no 
ura ee@¢ * more than a standard binder. The binder is sturdy enough to last for years in 


Att ra ctiv Pes « feld or office use, and rings are big enough to carry Series XIV sheets and more. 


Series XIV Data Sheets 


The new series of 1.E.S. Lighting Data sheets are the latest authorized information on a broad 


Fifteen sheets are now available; the balance by the end of 1949. 


variety of lighting applications 


Use the convenient order form below to become a regular subscriber to Series XIV 


with the new binder 


12 
ILLUMINATING ENGINEERING SOCIETY Date 
51 Madison Avenue 
New York 10, N. Y 


ns for Lighting Data Sheets as follows: 


Bleese anes 
. . $1.25 
Sets Series XIV at $1.00 Per sets Total 


Sets Series XIII at $1.00 per set; Total 


$1.50 


' | 
at ¢ each; Total 
$1.25" 


Cash, Check or Money Order enclos:d. Amount 


Please Send bill to 


Signature 








_ , 


Readin'and Riling ARE EASIER IN THIS 


WELL-LIGHTED OREGON SCHOOL 











The Cascade Locks School, Cascade Locks, Oregon 
Architects & Engineers: Annand & Kennedy — Portland, Oregon 
a] } 1d }) Electrical Engineer: Ray W. Preston 
Light — ample floods of well-directed light — is a must in [Lighting Equipment: Litecontrol No. 12F-V30S, recessed fixtures with Holophone 
. CONTROLENS® and squore gloss prismatic Holophane reflector 
the design of a successful interior whether it’s a schoolroom, __ Fixtures per Classroom: 9 in work area, plus 2 in ploy area at reo 
Lamps: 300 watts per fixture 
office, store or showroom. Which is why it will pay you — Wortts per squore foot: 5.4 
. aes Footcandies: 33 (average) on desktops 
to discuss that next job with Litecontrol Engineers. They are = * @HOLOPHANE CO,, INC 
specialists in properly selecting and combining fixtures. They 
know how to best provide just the right amount of light in 
\ ' . . Contains: Pictorial Index for easy, quick reference 
the right places unobtrusively, inexpensively. And they'll Complete dovwtetion end swecillestions on 
Litecontrol fixtures, including utilization factors 
be glad to share that know-how with you — help you pro- _muiae and all data necessary to figure on installation 
from start to finish 
duce the type of outstanding interior you want. 


‘oe 
LITECONTIROIL 
Sta ACOLCET 


KEEP UPKEEP DOWN 


DESIGNERS, ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING 
EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS ‘oe oe ow ow ow oe oe ow oe oe oe oe oe oe oe oe oe oe oe oe oe oe oe 


LITECONTROL CORPORATION 
36 Pleasant Street, Watertown 72, Massachusetts 





Please send me a copy of your new booklet. 
Name 

Compony 

Street 


City State 


— a ee ee ee eee ee ole oe 


~I 
> 
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PORTER METAL PRODUCTS COMPANY, INC. 


121 INGRAHAM STREET 


WRITE FOR BULLETIN. BROOKLYN 6, N. Y. 
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TURRET LAMPHOLDERS 


Check these maintenance features 
they’re the features your customers want 
Safety Hazard of falling lamps is virtually eliminated. 


Convenience Lamps can be installed from either end of 
~ fixture with one fast, easy motion. 


Economy .. . Turrets can take hard, rough handling without 
being damaged ... costly replacement problems are eliminated 


Efficiency ... When fixtures have Turrets, lamps are not 
"A staggered but mounted in a straight line, thus giving maxi 


mum efficient, shadowless lighting 


Check these manufacturers’ features 
they’re the features you want in your fixtures 


Easy to mount... Turrets can be mounted with two screws 
on any flat surface, preferably with lock washers under screw 
heads. Starter receptacles are located between the lamps 


"a Easy to wire... Stripped and tinned leads can be inserted 


through the entrance holes in the face of the Turret lamp 
holder. Binding screws are then tightened through the holes 
in bottom of the lampholder to make permanent pressure 
contacts. 


Easy to design in... Turret lampholders can be used in a 
wide variety of arrangements. They can be mounted singly or 
in multip le groups. They are available to accommodate two 
or three lamps. 


Easy to sell... The pleasing design of Turret lampholders 
adds to the appearance and the value of any fluorescent light 
ing fixture. And don’t forget, the confidence inspiring Gen- 
eral Electric name helps in the sale of any product 


For further information, write to Section Q56-1257, Construc- 
tion Materials Department, General Electric Company, Bridge- 


port 2, Connecticut. 


w for Slimline lamps 
s Twin Turret lampholders 
lomps. These "ew 


yres of the standard 


No 


w ener i ke 
N | Electric moa 
ow, G a 
for two 96 inch Type T-12 Slimline 
- ne rre e e bi ea 
Slimli Turrets all th big feat 


line of Turrets 


hav 
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The slow process of replacing lamps with two hands 
is out when fixtures are equipped with General Electric 
Turret lampholders 


There are no clips or safety gadgets to fuss with when 
your fixtures are equipped with Turrets. Snug fit and 
uniform spring tension hold lamp securely in ploce— 
automatically keep firm contact 


Now, lamp changing is o fast, easy, one-hand operation. 
And there's no need to worry about breaking lamp 
holders, because Turrets are sturdy, can take rough 
handling 


This spring action is the secret of the Turret’s simplicity 
of operation. To insert lamp just push in contact plate 
and turn lamp slightly to seot pins. Swing free end of 
lamp up and lomp slides firmly into place 








Quality Lighting 
at M.I.T. with 


PLEXIGLAS 
Wall-to-Wall 
Lighting Fixtures! 


PLEXIGLAS has brought a new 
development to large-area lighting 
—complete wall-to-wall illumi- 
nation without glare or shadows. 
In a typical installation at Massa- 
chusetts Institute of Technology, 
panels ot corrugated white translucent 
PLEXIGLAS suspended below fluorescent 
lighting, prov le glare-free, shadow -free 
lighting throughout the Provost's office 


The acrylic plastic sheets rest on angle 


irons from which extend acoustical fins. 


Actually, large PLexteLas panels, installed 
wall-to-wall, diffuse light so perfectly that 
shadows and glare simply vanish. Brightness 
ratios are amazingly low. Eye-strain is eliminated. 
And at the same time overhead safety is increased 
and maintenance costs go down because 


PLEXIGLAS is light, strong, shatter-resistant. 


Puexteras is a trade-mark, Reg. U.S. Pat. OF. 


aad in principal foreign countries 


Canadian Distributor: Crystal Glass & Plasties, Led., 
282 St. Helens Avenue, Toronto, Ont 









Quality lighting is essential for schools, offices, 
public buildings—wherever optimum illumina- 
tion is desired with no direct or reflected glare. 
We'll be glad to send you full information on 
how to solve your lighting problem with 
PLEXIGLAs lighting fixtures. Just write on 


your letterhead. 


CHEMICALS FOR INDUSTRY 


ROHM & HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 














DAY-BRITE’S 


For two 96” T-12 Slimline lamps, 
single unit or continvous installations. 
For suspension mounting, listed with 
8” and 28” “A-J" Adjustable hangers. 
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“DECIDEDLY BETTER” SLIMLINE 


the “LUVEX” can be relamped and cleaned 


Once in a blue moon, a truly great fixture 
makes its appearance. Now, after years of 
the matchless new 
Day-Brite “LUVEX” is ready. 

All the 


course 


research and designing, 


usual advantages of Slimline, of 
instant starting . . . extremely high 
efficiency 


But then, add these “LUVEX” extras—sturdy, 
no-sag, heavy gauge steel chassis, enclosure 
and louvers completely interlocked into a 
rigid one-piece unit, quick, easy installation 
LUVEX 1s 


absolutely everything you expect of Slimline 


and smart appearance—and the 
lighting 


Maintenance? Simple! So simple, in fact, that 


without disturbing a single part of the fix- 
ture—without so much as touching a latch, 
chain, nut or bolt! 

Get the full “LUVEX” story. It will pay you 
to know all the facts about this remarkable 
Write today 


dib 


IT'S EASY TO SEE WHEN ITS f? 
DAY-BRITE 
oe 


‘gh Cts Gg 


new Day-Brite development 
for Bulletin 10-M 


Olstributed nationally by leading electrical wholesalers 
Day-Brite Lighting, Inc., 5432 Bulwer Ave., St. Louis 7, 
Mo. in Canada: Amalgamated Elec. Corp., Ltd. Torente 6, 
Ontarie 
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—ERTIFIED BALLASTS 


@ Do customers complain that fluorescent tubes in your fixtures 
seem to burn out too soon? Perhaps the trouble lies in the ballast that operates them. 


One of the advantages of CERTIFIED BALLASTS is that they assure Fu// Lamp Life. 
Leading fluorescent tube manufacturers recognize that CERTIFIED BALLASTS in a fixture 
are evidence that full rated tube life should result. 


Other worthwhile advantages of CERTIFIED BALLASTS include: Rated Light 
Output and Long Dependable Performance. 


CERTIFIED BALLASTS are made to exacting specifications, then tested and certified by 
Electrical Testing Laboratories, Inc., an impartial authority, to assure best 
operation of tubes and ballasts. 


Your fixtures sell more readily—give greater 
customer satisfaction—when they are equipped 


with CERTIFIED BALLASTS. 


! . /“saTiFieD BALLAST MANUFACTURERS 


Makers of Certified Ballasts for Fluorescent Lighting 





a 


2116 KEITH BLDG., CLEVELAND 15, OHIO 
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— Permatlector 


ie 
me, 


GIMBELS PITTSBURGH 
Witham Yor Cocken Architect 
The Trimble Co. General Contractors 


C. W. Carte: Elec. Construction Co 
Eleétrica! Contractor 


Here, in Gimbels newly de 
signed first floor, Auorescent 
ond incandescent silvered 
gloss Permoflectors produce 
light for selling Dramatic 
yet functional illumination is 
achieved with the 203 com 
bination, ceiling recessed, flu 


orescent-incandescent units 









To transfer your creative lighting désigns from ‘‘blueprint”’ to reality 
’ is relatively simple when you specify Pittsburgh Permaflector Lighting 
Equipment. Pittsburgh Reflector Company has the equipment 
and know-how required to give you efficient, economical illumination 
that exactly fills your needs—whether your plans call for fluorescent Ng 
or incandescent light or a combination of both. You will find it worth: ° 
while to discuss your problems with Pittsburgh Permaflector Engineers 
Why not call or write today? 





Pirtspurch Rervector ComPANY e 


» 
411 OLIVER BUILDING + PITTSBURGH 22, PENNSYLVANIA 


Permafiector 7 


MANUFACTURERS OF FLUORESCENT & INCANDESCENT LIGHTING EQUIPMENT 


Permafiector Lighting Engineers in All Principal Cities 


PITTSBURGH PERMAFLECTOR LIGHTING EQUIPMENT IS DISTRIBUTED BY 


. 


BETTER ELECTRICAL WHOLESALERS EVERYWHERE 


NEW, Revolutionary Luminous Ceiling; 
Low- Cost, spemmanacn Perfect Lighting 


M.1.T., BROWN 
SCIENTISTS DEVELOP 
NEW LIGHTING 
APPROACH 


Send For Free Sample 


BROAD SALES 
POLICY INCLUDES 
MANUFACTURERS 


NEW MARTIN ELECTRIC 
PRODUCT EASY TO INSTALL; 
ELIMINATES REFLECTED 
GLARE 


CONCLAVE OF SCHOOL HEADS 
SEE MARTIN PLASTIC 
SHEETING INSTALLATION 


LUMINOUS CEILING JUDCED knife, or razor blad 
“CLASSROOM LIGHTING OF FUTURE” Send For Free Sample. 











MARTIN S25... 


346 SOMERVULE AVE, SOMERVILLE 43, MASS. 





Send For Free Sample. 
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Westinghouse 


FP Cucracend’ Lamyps | 


NOW LAST $ TIMES 
AS LONG! 


-«- YET COST NO MORE! 


ONE LAMP NOW LASTS 
LAMP COSTS 


TIME SPENT REPLACING BURNED-OUT LAMPS 


 SAVETHIS- NEED BE REPLACED 
SAVETHIS Da % AS OFTEN. 














Here’s the biggest news in fluo- Light output, too, has been im 


rescent lamps that’s come along in 
years... NOW Westinghouse flu- 
orescent lamps will last 2'2 years 
in average store installations... 3 
years in average one-shift office 


or factory installations. 


proved—Westinghouse fluorescent 
lamps now burn brighter and long- 
er than ever before. So, when you 
buy lamps, buy Westinghouse and 
save! Lamp Division, Westinghouse 
Electric Corp., Bloomfield, N. J. 


oll meoy-¥. mt: 1 a) 0) 4 | Eh 


Westinghouse 
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KOPP GLASS .. 


Kopp Glass products can play an important part ir 
making light do your bidding; you can use Kopp lenses 
to diffuse, deflect or concentrate beams of light, to 
transmit colors, for infra-red or ultra-violet applications, for 
“on” or “‘off’’ lights, for all sorts of signals where uniform 
colors, durability and dimensional accuracy are important 
Other Kopp Glass products are liquid-level sight glasses, 
transparent instrument cases, glass domes, panels for domestic 
oil burners, beads for glass-to-metal seals, direction signals 
Kopp engineers will design glass parts for your specific 
applications. Necessary research and development work is 
conducted in our well-equipped modern laboratories. Moulds 
are made by our experienced craftsmen, and sample glass 
parts throughly tested before production starts 
You can be sure of the uniformly high quality of Kopp 
Glass, for complete control is exercised at every step of 
production, from the selection of raw materials, to the testing, 
packing and shipping of finished product 
Use KOPP GLASS to assure complete satisfaction 


KOPP GLASS, 'nc. 


SWISSVALE, PENNSYLVANIA 
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the greatest Li; Ming es YY emer since the fluorescent lamp 
Y, Y 


custom-fits any 
commercial interior — 
at no more than the cost 


of ordinary. fixtures! 


exclusive MODULE plastic 
louver provides 40 transverse ond 
longitudinal cutoff. Lamps ore 
shielded ot all normal viewing angles, 


ye! light transmission is maximum 


these 4 low-cost modules are the “building blocks” 
of a perfect custom-fitting lighting installation . . . 


AY 
they fit together perfectly end to side SS end to end JZ 
side to side cE .- to form more than 50,000 different lighting pattern SA, 


«+. to fit any ceiling shape or size : S » -..- mixing all 


light sources SES=— in one harmonious system... with 





equal brightness throughout — : (no dark sides or ends)...so you 


a s 
“Sif 


can put the light where it is needed! Only MITCHELL makes MODULE 
MITCHELL MANUFACTURING COMPANY 
2525 N. Clybourn Ave., Chicago 14, Illinois 


Send free 20-page brochure describing MITCHELL MODULE 


Firm Name 








1.E.S. LIGHTING HANDBOOK 


COMPLETE INFORMATION ABOUT 
LIGHTING THEORY, PRACTICE 
for lighting ail AND PROCEDURE 


Dunber, Americo’s most versatile 

glass plant, offers you 38 years of Now in its third printing since publication in 
ae stv Git aula @ cntien ' 1947, this manual has proved invaluable as a 
cad) xt fein fo on le temeak ok cee te ee 
location provide efficient, econom'ca : . 

production and rapid service authorities in the field, the Handbook's 850 
let us quote on your special shapes pages are packed with information devoted to 


Or, possibly one of our many stock ie ° . - 
blanks will save you money ond the latest in illumination, carefully indexed. 


time 

Write for catalogues on Dunber 

“tighting Glassware” ond “Dunbar Limited Number of Copies Available .. . 

Glass Cylinders”. Address Box 22. 
1.E.S. members are entitled to one member copy 
at the price of $5. If you have not obtained 
your copy write now. 


JZ CF, “a Additional Handbooks or those ordered by non- 
Luntar Yass t members are $7.50; 10 copies or more in one 
Corporation : order, $5 each. 
ae a Order Your Handbook Today. . . 


NEW YORK: CHICAGO -CLEVELAND-LOS ANGELES 


ILLUMINATING ENGINEERING SOCIETY 
51 MADISON AVENUE NEW YORK 10, N. Y. 





talking points for good lighting 


UL approved 


t 
g4°° controlens 


sn ytio™ 
s<griD¥ 
a ais 


controle 


High ©oeff, of veil 


Low brightness 


H8080 series specified and now being installed in the Senate and 
House Chambers of Congress, U. S$. Capitol, Washington, D.C 


\ | \ i 7 | \| LIGHTING COMPANY 


manufacturers of BRA lighting fixtures 


777 EAST 14TH PLACE + LOS ANGELES 21, CALIF. 
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Continued from page 78 New York Section 
trial Electric Co., Grand Rapids, Member: 
Mich Henninger, G. Ross, Illuminating En 
Smith, Clifford E., Consumers Power gineering Society, New York, N. Y 
Co., Lansing, Mich {ssoviate Members: 
Spencer, H. L., Consumers Power Co., Haynes, J. W., New Jersey Power & 
Flint, Mich Light Co., Dover, N. J 
Thompson, L. G., Independent Eleetri Mitchell, H. E., Westinghouse Electric 
Co., Muskegon, Mich International Co., New York, N. Y 
Student Member: 
MILWAUKEE CHAPTER Cohen. Irving E 5 The City College of 
New York, New York, N. Y 


NORTHERN CALIFORNIA SECTION 


Associate Members: 
Lisch, William, Lisch Electric 
Milwaukee, Wis 


Student Members 
MONTREAL SECTION Broida, T. R., University of California, 
Associate Member: Berkeley, Calif 
Sutterlin, W., Columbia Electrie Ltd., Brooke, R. D., University of Califor 
Montreal, Que., Canada nia, Berkeley, Calif 
New ENcLanp SEcrion Greenthal, R. C., Stanford University, 
Assor wate Me mbers My Stanford, — 
Lindsay, J. S., General Electrie C 
West Lynn, Mass 
Shelby, A. R., General Electric Co 
Lynn, Mass 


Le Von, Mihran, Jr., University of 
California, Berkeley, Calif. 

Marxheimer, R. B., University of Cali 
fornia, serkeley, Calif 

Miller, A. W., University of Califor- 

New ORLEANS SECTION nia, Berkeley, Calif 


{ssociate Members: Schiewe, N. A., I niversity of Califor 
Guillot, E. C., Jr., de Laureal & Moses, nia, Berkeley, Calif. 

New Orleans, La Onw VALLey Section 
Laubersheimer, R. J... Jr. ner Student Members 

Electr 


leans, La cinnati, Cincinnati, Ohio 


Supply Corp., ay r Hedges, C. D., Jr., University of Cin 





OF 
LIGHTING EQUIPMENT 
FOR 
GYMNASIUMS and SWIMMING POOLS 





HiGH BAY REFLECTORS FOR OPEN CEILING 

RLM DOME REFLECTORS FOR SUSPENDED CEILING 
MERCURY LAMP REFLECTORS 

VAPOR PROOF FIXTURES FOR SWIMMING POOLS 


WIRE GUARDS AND ACCESSORIES 
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Schleicher, N. H., University of Cin 

cinnati, Cincinnati, Ohio 
PHILADELPHIA SECTION 

{ssociate Members: 

Beyer, C. C., Sylvania Electrie Prod 
ucts, Ine., Philadelphia, Pa 

Cuthbert, H. L. 1229 Commercial 
Trust Bldg., Philadelphia, Pa. 

Dign, G. N., Atlantie City Electrie Co., 
Atlantie City, N. J 

Smith, H. E., Atlantie City Electric 
Co., Atlantic City, N. J 

QvueBEec CHAPTER 

{ssociate Members: 

Bergeron, Gerard, Tri-Bee, Ine., Que 
bee City, Que., Canada 

Brousseau, Charles, Gaudiose Brous 
seau & Fils Ltee., Quebec, Que., Can 
ada 

Morin, Roger, Tri-Bee, Ine., Quebec 
City, Que., Canada 

Rocky Mountain CHAPTER 

issociate Members: 

Haney, E. J., Haney Electrie, Dead 
wood, S. D 

McDonald, G. A., Weers Electrical 
Planning Service, Denver, Colo 

St. Lovis Section 

Vember 

Herold, G. F., 4908 Delmar St., St. 
Louis, Mo 


Continued on page 21A 


NOW READY ACCEPT NO 


YOURS FOR THE ASKING SUBSTITUTE FOR 
BULLETIN “S” ACME ELECTRIC BALLAST 


A COMPLETE DESCRIPTION PERFORMANCE , . 


Compare the construction features and better per- 
formance of Acme Electric ballasts and you'll see 
why fluorescent lamps provide more light, last 
SHOWER ROOM FIXTURES longer, prevent end blackening when an Acme 
BRONZE EXIT FIXTURES Electric ballast controls the current. Write for 
UNDERWATER FLOODLIGHTS Bulletin FL 167 which gives valuable information 
concerning the operation and selection of proper 
ballasts for your fixtures. 


ALL INFORMATIONAL DATA FOR THE SPECIFICATION WRITER ACME ELECTRIC CORPORATION 
2912 WATER STREET CUBA, N. Y. 


MULTI ELECTRICAL MFG. CO. . 
4223-43 WEST LAKE ST. CHICAGO 24 Aeme_<iiti+ F lectr veg 











GLASS FOR FLUORESCENT LIGHTING 


In glass processing like everything else, experience, “know how,” good 
deliveries, and modern production equipment is important. These 
factors are yours at Dearborn 


Flat glass or bent, plain or figured—<coated in white ceramic Glass 
circles are also bent to convex shapes in any size up to 22” in diameter, 
clear, figured or in ceramic colors 


Our modern equipment controls the application of the ceramic coat- 
ing so carefully that the desired density, light transmission and uni- 
formity is assured 


We welcome glass processing problems Submit blueprints or sam- 
ples for our recommendation and quotation. 


“If it starts with flat glass — we make it” 


Ut AN OU TH Gross Company 


2400-44 W. 2Ist STREET CHICAGO 8, ILLINOIS 


PHOTOVOLT 
UNIVERSAL PHOTOMETER 


Mod. 200 


—=—S 





A photoelectric foot-canale meter of high sensitivity 
for accurate measurement of all types of illumination. 
@ 4 measuring ranges: 0-5, 0-25, 0-100, 0-500 ft.-cdl. 


@ Simple in operation, dependable, conveniently portable 
@ Available with cosine-corrected photocell search unit 


Also: Mod. 210 with twin-photocell search unit and 
0.005 ft.-cdl div. for clear registration of lowest 
light levels in street and highway lighting surveys. 
Write for Bull. No. 200 to 


PHOTOVOLT CORP. 
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Acme Electric Corp. 

Certified Ballast Manufacturers 
Curtis Lighting Inc. 

Day-Brite Lighting Inc. 

Dearborn Glass Company 

Dunbar Glass Corp. 
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General Electric Co., Lamp 
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Sylvania Electric Products Inc. 
Unistrut Products Co. 

F. W. Wakefield Brass Co. 
Westinghouse Electric Corp., Lamps 


Westinghovse Electric Corp., Lighting 1A 





A prerequisite to comfortable and efficient working 
conditions in the office, workshop or store is adequate 


lighting. 


ORIGINAL SOLID CORRUGATED GLASS 


has been designed for this purpose and offers not only 
better illumination, but decorative appeal as well. 


Partitions of Corrugated Glass in the home, office or 
store are the answer to the modern decorator's problem 
of making the most of “borrowed light. 


Manufactured by 


Pennsylvania Wire Glass Company 
1612 Market Street Phila. 3, Pa. 
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1) Fewer Hanger Stems and Conopies 


Unistrut’s great channel strength per- 
mits wider spacing of stems—up to 
15 ft. apart if desired, but a better 
appearing installation and obvious 
savings. 


© Perfect Alignment 

Unistrut channel is rigid, strong and 
perfectly straight—gives you true align- 
ment of fixtures. Cleaning, re-lamp- 
ing or other servicing cannot disturb 
this alignment. 


© Completely Flexible 


Stems or rods can be installed at any 
point along Unistrut channel to over- 
come possible ceiling irregularities or 
obstructions. Ideal for continuous runs 
Or intermittent spacing of fixtures. 


(4) Faster, Easier Installation 


Unistrut channel and fittings are at- 
tached to fixtures quickly and easily 
at normal working height or at sus- 
pension level. No drilling, no welding, 
100% adjustable. 


© Added Safety 

Unistrut assures the utmost safety of 
installation because an entire row of 
fixtures becomes a single integrated 
unit—added safety obtained by no 
other method. 


© Saves Time and Money 


Reduces number of canopy and stem 
sets used, lowers wiring and rewiring 
costs, eliminates drilling and welding 
costs, saves planning and installation 
time. 


Fully Tested and Proved by Contractors — on Thousands of Installations 
Demanding the Finest in Lighting! 
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AJ Write today for your Free copy of New Unistrut Bulletin on 
Hanging Fluorescent Fixtures 


U.S. PATENT NUMBERS 


2327587 2345650 2380379 
2329815 2363382 2405631 


UNISTRUT PRODUCTS COMPANY 


1013 W. Washington Bivd., Chicago 7, Ill 


e DEPT. 91 
Please send me your new Unistrut Bulletin 
on Hanging Fluorescent Fixtures, without 
obligation. 


r staf? for immed 
a and ¢ € We serve ourselves 
best by serving you with the best. 
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LIGHTING LIKE THIS 


with 

high intensity 

no reflected glare 
shadowless distribution 


specify 
easy-to-clean, 
practical 


GUTH “FLOATING HINGE” ARISTOLITES* 


In planning fine-quality office and school lighting, there’s no 
substitute for soft diffused fluorescent lighting through glass that 
eliminates reflected glare 


See how beautifully these precision-planned luminaires flood 

every inch with stimulating light— smoothly softened by glass panels 
that swing open for low-cost ladderless dusting! 

Next time your plans call for perfectly-diffused lighting, 
remember the unique “Floating Hinge” ARISTOLITE—the luminaire 
that makes it practical. 

For full details on this years-ahead fixture, 

just request Bulletin 830-1 from 


Gut 
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LIGHTING 


THE EDWIN F. GUTH COMPANY / ST, LOUIS 3, MISSOURI 
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Bound Volumes 
Transactions Available 


It has been brought to the atten- 
of headquarters that 
complete bound volumes of I.E.S. 
Transactions ILLUMINATING 
ENGINEERING, with the 
1910 to date, are available for 


tion Society 
and 
beginning 
sale. Anyone interested in obtain- 
ing the set may in touch with 
Dr. Matthew Luckiesh, Lighting 
Research Laboratory, General Elee- 
Company, Nela Park, Cleveland 
Ohio 
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this LABEL 
MEANS - 


PORCELAIN ENAMEL REFLECTORS ARE 
ESSENTIAL TO A GOOD LIGHTING PLAN! 


] For fluorescent lighting, as well as inc andescent lighting, units bearing 
© the RLM LABEL give assurance of important benefits. For example, 
this label warrantees that the reflectors are Porcelain Enameled on Steel. 

l rere 


That means the reflectors excel in sustained lighting effictency, durability, 


CANT and fot -cost mainlenance. 


Unlike baked, synthetic or paint enamel finishes, which are chietly 

j > } , } y ” - , : 
organic, real Porcelain Enamel 1s Vitreous Enamel, entirely morganic. Ut is a 
mineral substance, fused to steel at 1550°F. Flint hard and non porous, 
it cannot wear, scratch or become dull. It is tmmune to deterioration, 
corrosion and weathering. It is the only ume-proven, commercially-used 
light reflecting surface whose original ethcrency can be sustained year aftet 
year by simply washing with soap and water 


Further, Porcelain Enamel is unsurpassed as a reflecting surface. It ideally 
combines a *+igh retlection factor with a high diffusion factor. This balance 
insures a guality of light which promotes seeing comfort, high light 
output with a minimum of glare, and more light for the vertical surfaces 
as well as the horizontal p lanes 


2 The label assures you, too, that the Porcelain Enamel meets important 
© quality specitications established by the RLM STANDARDS INSTITUTI 
Contormaace to these a ations 1s assured through periodic inspections 


by the Efectrical Testing Laboratories. Thus sp ecification of the RLM LABEI 
warrantees no tc only thatthe retlectors will be of /zg/ qua ity Porcelain Enamel, 


/ 


but that this Aigh quality will prevail wniforn /y from fixture to fixture 


FFIUMESTANAROSHINSTICUTE 


Porcelain En is just one of the important specifications which shting units must meet in 
order te anieeilie: RLM LABEL. /t is one more intelligent reason why you should buy, specify and 
install fluorescent fixtures bearing the BLM LABEL your Warranty for Uniform Quality 
For details concerning standard specifications established for 14 different fluorescent and 
incandescent lighting units, as well as a list of manufacturers making them, write to the 


RLM STANDARDS INSTITUTE, Suite 82 326 West Madison Street, Chicago 6, Illinois 





Fluorescent RLM Specification: 
**Reflector stee! thickness: not less than .032inches."’ 
ASSURES RIGIDITY 





Fluorescent RLM Specification: 
“Porcelain enamel! no thicker than .025 inches.”’ 
ASSURES CHIP-RESISTANCE 





Fluorescent RLM Specification: 
“Mean reflection factor: 82%.” 
ASSURES EFFICIENCY 








Fluorescent RLM Specification: 
“Surface must be free from tears, star marks, craz- 

ing, blisters, black specks, hair lines, chipping, pin 

holes and other irregularities."” 

ASSURES DURABILITY R—2631R 











QUALITY CONTROL DATA SHEET 


SYLVANIA FLUORESCENT FIXTURES 


SYLVANIA’S 
OPTICAL 
COMPARATOR 
AIDS IN 

RIGID 
INSPECTION OF 
FLUORESCENT 
FIXTURE 

PARTS 


The Materials Inspection Department uses the 
instrument shown above to inspect by direct 
enlargement of the part, all critical parts of the 
Sylvania fluorescent fixtures. 

An “OK” by this department is essential before 
production starts. This control, this instrument 


—and a myriad of others—is typical of the kind 
of rigid inspection that constantly goes on in 
Sylvania plants . .. to assure lighting products 
of unsurpassed quality ! For full details on the 
entire Sylvania line, write Advertising Dept. 
L-8512, 500 Fifth Ave., New York 18, N. Y. 


SYLVANIAY ELECTRIC 


FLYORESIENT LAMPS. FIRTURES, WIRING DEVICES SIGH TUB NG LIGHT BULBS FHOTOLAMPS RADIO TUBES CATHODE MAY TUBES ELECTRONIC DEVICES 





